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PREFACE 


Modern  research  has  thrown  fresh  light  on  the  nature  of  disease 
and  it  is  now  definitely  established  that  many  pathological  processes 
are  to  be  regarded  as  the  natural  reaction  of  the  tissues  to  injury, 
i.e.,  injury  in  the  widest  sense  of  the  term  arising  from  trauma, 
physical  causes  or  toxins.  The  acceptation  of  this  view  of  disease 
has  had  a profound  influence  on  the  methods  of  treatment  adopted 
by  the  physician  and  surgeon  and  the  practice  of  dentistry  has  been 
affected  in  a variety  of  ways. 

Injury  from  bacterial  toxins  is  by  far  the  commonest  of  the 
various  forms  of  injury  and  the  mouth,  in  an  unhealthy  state, 
is  one  of  the  most  prolific  sources  of  bacterial  toxins  and,  con- 
sequently, of  disease.  The  vital  importance  of  maintaining  the 
mouth  in  a healthy  condition  thus  becomes  evident  and  should 
constantly  be  borne  in  mind  by  the  dental  practitioner  whose 
obvious  duty  is  to  avoid  any  operation  which  may  lead  to  patho- 
logical processes  in  the  mouth  either  directly  or  indirectly.  The 
line  of  treatment  which  he  adopts  should  be  based  on  the  etiology 
and  pathology  of  the  condition,  and  he  should  bear  in  mind  that 
the  most  elaborate  technique  is  not  necessarily  the  most  appropriate 
treatment. 

Since  the  publication  of  the  third  edition  of  this  work  eight 
years  ago  a steady  advance  has  been  made  towards  rational  treat- 
ment of  mouth  conditions  particularly  among  the  younger  genera- 
tion of  dental  surgeons.  But  many  practitioners  still  fail  to  grasn 
the  serious  importance  of  dental  sepsis  and  dental  operations  which 
tend  to  increase  the  liability  to  sepsis  are  constantly  being  per- 
formed. It  is  difficult  to  avoid  the  conclusion  that  those  who 
undertake  such  operations  have  failed  to  keep  abreast  of  the 
advancing  science  of  their  profession.  So-called  “ conservative 
cLentistry  aims  at  the  retention  of  teeth  irrespective  of  whether 
they  are,  or  may  become,  a source  of  sepsis,  and  is  heedless  of  the 
prospective  danger  to  the  individual  which  their  retention  implies; 
whereas  the  ideal  method  of  dental  treatment  should  always  have 
in  view  as  its  primary  object  the  prevention  of  disease,  and,  to  this 
end,  it  is  the  duty  of  the  practitioner  to  take  advantage  of  every 
opportunity  to  impress  upon  his  patients  the  importance  of 
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prophylactic  rmeasures.  True  success  in  dentistry  will  only  have 
been  achieved  when  preventable  dental  diseases  have  ceased  to 
exist. 

The  arrangement  of  the  subjects  adopted  in  the  third  edition 
has  been  adhered  to  in  the  present  issue.  A few  of  the  subjects 
have  been  considerably  altered  and  extended,  particularly  the 
chapter  on  Irregularities  of  the  Teeth.  I have  endeavoured  to  place 
the  causation  of  irregularities  of  the  teeth  on  a more  satisfactory 
basis  and  have  classified  them  under  two  main  groups,  namely, 
those  arising  from  endogenous  causes  (variations)  and  those  arising 
from  exogenous  causes  (modifications).  Several  illustrations  have 
been  added  with  a view  of  helping  the  description  given  of  the 
morbid  anatomy  of  some  of  the  more  common  types  of  irregu- 
larities. The  chapter  on  Diseases  of  the  Periodontal  Membrane 
contains  several  new  illustrations  of  morbid  anatomy  specimens, 
and  a few  skiagrams  have  been  given  with  the  object  of  enabling 
the  student  to  visualize  the  morbid  anatomy  of  conditions  which 
he  may  be  required  to  treat. 

The  chapter  on  Fractures  of  the  Jaw  has  been  completely  re- 
written. The  limited  space  devoted  to  gunshot  injuries  may  cause 
some  disappointment;  hut  these  injuries  do  not  formi  part  of  the 
ordinary  practice  of  the  dental  surgeon. 

I have  quoted  from  various  authors  and  the  excerpts  have  been 
indicated  by  quotation  marks ; but  I have  purposely  refrained  from 
giving  the  source  of  many  of  the  quotations  in  order  that  the 
attention  of  the  reader  may  not  be  distracted,  and,  in  respect 
of  these  cases,  I trust  that  the  authors  will  accept  this  general 
acknowledgment  of  the  use  made  of  their  writings. 

Many  friends  have  rendered  valuable  assistance'  in  the  com- 
pilation of  this  work,  and  I am  deeply  indebted  to  Dr.  N.  Mutch, 
who  contributed  the  chapter  on  Bacteriology  and  whose  clear  and 
concise  writing  will,  I venture  to  think,  be  very  helpful  to  the 
student;  to  Mr.  J.  Thornton  Carter  for  writing  the  section  on 
the  Eruption  of  the  Teeth,  to  Dr.  G.  F.  Still  for  revising  the 
part  dealing  with  Pathological  Dentition;  to  Mr.  J.  Howard 
Mummery  for  his  criticism  of  the  chapter  on  Caries;  to  Mr.  F. 
Trewby  for  revising  the  pages  on  General  Anaesthetics ; to  Mr.  F.  N. 
Doubleday  for  contributing  the  section  on  Local  Anaesthesia,  and  to 
Mr.  H.  Tj.  Pickerill  for  much  help  in  connection  with  the  chapter  on 
Saliva. 

I am  also  under  obligations  to  Messrs.  G.  Northcroft,  J.  H. 
Badcock,  G.  Chapman,  H.  Stobie,  and  L.  Guanziroli  for  much 
assistance,  and  I particularly  wish  to  thank  my  secretary,  Mies 
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M,  Wood,  for  the  great  help  she  has  given  in  revising  the  proof 
sheets. 

For  the  loan  of  blocks  I am  indebted  to  the  Council  of  the 
Koyal  Society  of  Medicine,  the  Publishing  Committee  of  the 
Journal  of  the  British  Dental  Association,  the  Medical  Committee 
of  the  Royal  Dental  Hospital,  Messrs.  Claudius  Ash  and  Sons,  the 
Dental  Manufacturing  Co.,  Messrs.  S.  S.  White  and  Co.,  Messrs. 
Henry  Kimpfon  and  Co.,  Messrs.  Rebman,  Messrs.  Churchill  and 
Sons,  Messrs.  P.  Blakiston  and  Sons,  Messrs.  Bailliere,  Tindall 
and  Cox,  Messrs.  Lippincott,  Messrs.  Hodder  and  Stoughton, 
Messrs.  Cassell  and  Co.,  Messrs.  Mayer  and  Meltzer,  and  Messrs. 
Smith,  Elder  and  Co. 

Lastly,  I have  to  thank  Mr.  Henry  Bale  for  his  helpfulness 
and  unfailing  kindness  and  to  acknowledge  the  generous  assistance 
which  I have  always  received  at  the  hands  of  Messrs.  Longmans, 
Green  and  Co.,  the  publishers  of  the  work. 

> J.  F.  CoLYER.  N 

January  9,  1919. 
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DENTAL  SUEGEDY  AND  PATHOLOGY 

CHAPTER  I 

Normal  Dentition 

The  Anatomy  of  Dentition — -The  Process  of  Eruption — The  Eruption 
of  the  Deciduous  Teeth — The  Absorption  of  the  Deciduous 
Teeth — The  Eruption  of  the  Permanent  Teeth 

(A)  THE  ANATOMY  OE  DENTTTTON 

Ln  the  human  subject  the  earliest  manifestations  of  teeth  are 
the  enamel  organs  for  the  deciduous  teeth,  which  appear  during 
the  seventh  week  of  foetal  life,  and  are  followed  during  the  ninth 
week  by  the  dentine  bulbs.  At  the  twentieth  week  calcification 
commences  with  the  central  and  lateral  incisors,  and  at  the 
twenty-fourth  week  the  canines  and  molaxs  begin  to  show  signs  of 
calcification. 


Birth. 

Pig.  1. 


At  birth  calcification  of  these  teeth  has  advanced  to  the  stage 
shown  in  fig.  1,  and  has  also  commenced  in  one  of  the  anterior 
cusps  of  the  first  mandibular  permanent  molar. 
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At  eight  months  the  growth  of  the  deciduous  inoisors  and  canines 
has  progressed  to  the  stages  shown  in  fig.  2;  the  roots  of  the  first 
molar  are  commencing  to  form ; thQ  crown  of  the  second  molar  is 
almost  complete,  while  in  the  permanent  teeth,  calcification  has 
commenced  in  the  incisors  and  the  canines  and  is  well  advanced  in 
the  cusps  of  the  first  molars. 

At  twelve  months  - (fig.  3)  the  root  of  the  deciduous  canine  has 
commenced  to  form ; growth  in  the  first  deciduous  molar  has 
progressed  beyond  the  division  of  the  roots  and  in  the  second  molar 
almost  up  to  the  division;  the  deciduous  incisors  ^re  fully  erupted 
and  eruption  of  the  first  molars  has  commenced,  while  in  the 
permanent  teeth,  about  half  of  the  crown  of  the  first  molar,  the 


Eight  months. 
Eig.  2. 


upper  third  of  tlie  crown  of  tlie  central  incisor,  about  one-fifth  of 
the  lateral,  and  the  tip  of  the  canine  are  formed. 

Fig.  4 shows  the  jaws  of  a child, aged  fourteen  months.  The  first 
molars  are  in  place  and  the  canines  are  partially  erupted. 

At  eighteen  months  the  roots  of  the  central  and  lateral  incisors 
of  the  deciduous  set  are  almost  complete;  about  two-thirds  of  the 
roots  of  tlie  canines,  practically  the  whole  of  the  roots  of  the  first 
molars,  and  about  half  the  roots  of  the  second  molars  are  calcified. 
At  this  period  the  calcification  of  the  permanent  series  is  as 
follows : — 

The  central  incisors  about  three-fourths  of  the  crown. 

The  lateral  incisors  (maxillary)  about  one-fourth  of  the  crown. 

■ The  lateral  iiunsors  (mandibular)  two-thirds  of  tlie  crown. 


Fourteen  months. 
Fig.  4. 
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The  canines  about  one -half  of  the  crown. 

The  first  molars  a little  over  three-fourths  of  the  crown. 

At  two  years  (fig.  5)  the  formation  of  the  deciduous  teeth  is 
complete,  with  the  exception  of  the  terminal  portions  of  the  canines 
and  second  molars.  In  the  permanent  series  the  crown  of  the  first 
molar  is  fully  formed  and  calcification  has  advanced  in  the  incisors 
and  canines,  but  their  crowns  are  not  complete. 

At  three  years  (fig.  6)  the  deciduous  dentition  is  complete  and 
fully  erupted.  Of  the  permanent  teeth,  the  crowns  of  the  first 
molars,  the  incisors  and  canines  are  fully  formed  and  calcification 


Two  years. 

Fig.  5. 


has  commenced  in  the  first  mandibular  premolar,  and  is  beginning 
in  the  corresponding  maxillary  tooth. 

At  four  years  calcification  has  commenced  in  the  second  pre- 
molars  and  in  the  second  permanent  molars. 

At  six  years  the  permanent  dentition  is  in  the  state  shown  in 
figs.  7 and  8.  The  crowns  of  the  prcmolars  are  not  yet  fully  formed 
bub  the  calcification  is  nearer  comidetion  in  the  first  premolar  than 
in  the  second;  the  roots  of  the  first  permanent  molars  are  also 
partially  formed;  the  roots  of  the  incisors  have  commenced  to  form; 
the  crown  of  the  canine  is  barely  complete;  the  roots  of  the  deciduous 
incisors  show  signs  of  absorption  on  the  posterior  aspects. 
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Three  years. 

Fig.  6. 


Six  years. 

Fig.  7. 
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Attention  is  drawn  to  the  position  of  the  permanent  teeth  in 
relation  to  the  deciduous  teeth.  In  the  maxilla,  the  permanent 
central  and  lateral  incisors  lie  behind  the  corresponding  deciduous 
teeth.  The  j^ermanent  teetli  incline  outwards  to  a greater  degree 
than  the  deciduous  teeth,  and  consequently  the  permanent  teeth 
when  erupted  form  a larger  circle.  The  premolars  are  embraced 
by  the  roots  of  the  deciduons  molars  and  their  crowns  are  directed 
inwards,  the  second  a little  more  than  the  first.  The  canine  above 
and  external  to  the  arch  of  the  incisors  and  premolars  is  directed 
slightly  outwards.  The  lateral  incisor  lies  close  to  the  premolar, 
and  the  first  permanent  molar,  which  is  in  the  process  of  eruption. 


Six  years. 
Fig.  8. 


has  the  occluding  surface  directed  outwards  and  backwards  to  a 
slight  extent.  The  second  permanent  molar  is  situated  high  up  in 
the  tuberosity  of  the  bone  with  the  occluding  surface  directed  down- 
wards, outwards  and  well  backwards. 

In  the  mandible  the  lateral  incisors  are  in  a plane  posterior  to 
the  centrals,  and  the  canines  are  placed  near  the  lower  border  of 
the  bone  and  lie  in  a plane  anterior  to  the  lateral  incisors  with  a 
slight  tilt  towards  the  median  line.  The  premolars  are  embraced 
by  the  roots  of  the  deciduous  molars  and  their  crowns  are  directed 
inwards.  The  first  permanent  molars  are  directed  upwards  and 
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forwards,  and  the  second  molar  is  under  the  base  of  t]ie  coronoid 
process  with  the  occluding  surface  directed  upwards,  forwards  and 
slightly  inwards. 

Fig.  9 show's  the  normal  occlusion  of  the  deciduous  molars.  The 
mandibular  first  molar  is  covered  in  its  posterior  tw'o-thirds^  by  the 
corresponding  upper  tooth  and  the  second  mandibular  molar  is 
covered  in  its  anterior  third  by  the  maxillary  first  molar  and  in  its 
posterior  tw'o-thirds  by  the  maxillary  second  molar.  The  posterior 
borders  of  the  second  molars  are  not  flush,  the  bulb  on  the  upper 


Fig.  9. 


tooth  projecting  beyond  the  low'er.  It  is  this  bulb  w'hich  limits  the 
forward  movement  of  the  maxillary  first  permanent  molar  and 
brings  about  correct  occlusion. 

In  the  specimen  shown  in  fig.  10,  a child  aged  about  seven  years, 
the  first  permanent  molars  have  erupted  into  correct  occlusion.  In 
this  specimen  the  low^er  central  incisors  are  partially  erupted. 

In  the  skull  of  a child  nine  years  of  age  (fig.  11)  the  four  central 
incisors,  maxillary  and  mandibular,  are  in  place  and  the  roots  are 
nearly  completed.  In  the  remaining  teeth  the  condition  is  as  shown 
below  : — 

Canines.  About  half  of  the  root  is  formed.  The  lower  canine 
is  a little  less  advanced  than  the  upper. 

First  premolars.  About  one-quarter  of  the  root  is  formed. 
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Fig.  10. 


Nine  years. 
Fig.  11. 
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Second  premolars.  Tho  formation  of  the  root  has  commenced. 

First  molars.  Boots  nearly  complete. 

Second  molars.  The  formation  of  the  roots  has  commenced. 

Calcification  of  the  maxillary  third  molar  would  'Seem  to  com- 
mence at  about  ten  years  of  age,  and  of  the  mandibular  third  molar 
somewhat  later. 

At  the  age  of  twelve  years  the  incisors  and  usually  the  premolars 
are  fully  formed ; the  root  of  the  canine  is  nearing  completion ; the 
second  molar  has  the  roots  about  two-thirds  formed,  and  the  crown 
of  the  third  molar  is  calcified. 


Fig.  12. 


The  formation  of  the  second  molars  is  complete  about  the  six- 
teenth year,  and  of  the  third  molars  between  the  eighteenth  and 
twentieth  years.  With  the  eruption  of  the  third  molars  the  second 
dentition  is  complete  and  should  present  the  occlusion  shown  in 
fig.  12. 

The  specimens  depicted  above  may  be  regarded  as  indicating 
approximately  the  normal  amount  of  calcification  at  the  periods 
specified,  but  there  are  wide  variations  from  the  normal  as  regards 
both  development  and  calcification. 
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The  diagrams  shown  in  figs.  13  and  14  illustrate  the  amount  of 
calcification  of  the  deciduous  nnd  permanent  teeth  at  various  age 
periods.^ 

In  the  process  of  dentition  the  periods  of  greatest  activity  occur 
during  the  early  years  of  childhood.  This  fact  cannot  be  too  strongly 
impressed  upon  parents  by  those  responsible  for  the  medical  care 
of  children. 


(B)  THE  PEOCESS  OE  EEUPTION^ 

A tooth  lies  deeply  embedded  in  the  tissues  of  the  jaws  during 
a considerable  portion  of  its  developmental  period.  As  the  time 
approaches  for  the  performance  of  its  natural  functions,  a movement 
to  the  surface  commences  and  continues  until  the  tooth  emerges 
from  the  gum  and  assumes  its  position  in  the  dental  arcli. 

The  precise  manner  in  which  tli-e  movement  of  the  teeth  in  man 
is  brought  about  presents  a problem  which  lias  not  yet  been  fully 
elucidated.  But  it  seems  probable  that  the  mechanism  which 
produces  this  movement  in  man  is,  in  the  main,  identical  pliysio- 
logically  with  the  mechanism  whicli  produces  tooth  movement  in 


1 The  material  for  the  diagrams  figs.  13  and  14  Ims  been  obtained  from  an 
e.Kamination  of  the  skulls  in  the  Odontological  collection  of  the  Royal  College 
of  Surgeons,  and  from  Symington  and  Rankin’s  “Atlas  of  Skiagrams.” 

- For  this  section  I am  indebted  t-o  Mr.  J.  'Idiornton  Carter. 
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the  lower  orders  of  animals,  and  that  by  studying  the  process  of 
eruption  in  the  lower  animals  information  will  l>e  obtained  whicli 
will  enable  us  to  interpret  the  process  in  man. 

A toot)]  is  essentially  a dermal  appendage  and  any  attachment 
which  it  may  obtain  with  adjacent  bony  structures  must  be  regarded 


as  purely  adventitious.  The  complex  conditions  attending  the  pro- 
longed developmental  stage  of  mammalian  dentition  are  a necessary 
provision  for  the  protection  of  teeth  during  the  period  of  their 
formation. 

When  an  organ  in  any  sensate  creature  moves  from  the  position 
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in  which  it  was  situated  during  its  development  and  occupies  a fresh 
position  suitable  for  the  performance  of  its  natural  functions,  the 
physiological  movement  is  always  attributable  to  growth.  But 
what  is  it  that  grows  and  causes  the  tooth  to  erupt?  Is  the  move- 
ment due  to  the  growth  of  the  tooth  itself,  or  to  growth  in  the  soft 
tissues  constituting  the  tooth  follicle,  or  to  growth  in  the  bony 
tissues  surrounding  the  tooth? 

If  an  attempt  is  made  to  find  an  answer  to  these  questions  by 
studying  the  jaws  of  mammalians  only,  great  difficulties  present 
themselves  owing  to  the  complex  nature  of  the  growth  of  the  jaws 
and  the  consequent  obscurity  of  the  operation,  which  are  the  natural 
accompaniments  of  the  specialization  of  the  parts  and  of  the  organs 
connected  with  those  parts. 

Bor  the  purpose  of  studying  tooth  movement  the  teeth  of  fishes 
probably  present  the  least  difficulty.  In  most  fishes  teeth  are 
produced  in  an  endless  succession  of  series.  Each  series  has  only 
a short  functional  existence  and  is  replaced  by  rapidly  developed 
successors.  The  mechanism  of  eruption  is  here  constantly  in 
operation  unobscured.  / 

Take,  for  example,  the  case  of  the  dogfish.  In  the  dogfish,  as  in 
all  cartilaginous  fish,  the  teeth  are  attached  to  the  fibrous  mucous 
membranes  which  cover  the  maxillary  and  mandibular  cartilages 
and  are  not  implanted  in  alveolar  cavities,  nor  are  they  confluent 
with  the  substance  of  the  jaws  even  where  the  external  crust  is 
ossified.  The  numerous  teeth,  in  successive  series,  are  constantly 
moving  slowly  upwards  and  over  the  border  of  the  jaw.  When  each 
series  reaches  the  outer  margin  of  the  jaw  it  is  cast  off,  while  new 
teeth,  in  equal  proportion  to  those  lost,  are  being  developed  in  the 
mesoblastic  tissues  deep  in  the  jaw.  This  regular  upward  procession 
of  the  teeth  is  plainly  observable,  and  it  only  remains  to  ascertain 
precisely  in  what  manner  the  movement  is  brought  about. 

It  is  clear  that  there  must  be  a change  in  the  position  of  the 
fibrous  membrane  to  which  the  denticles  are  attached  corresponding 
to  the  tooth  movement,  and,  on  examining  the  osteo-cartilaginous 
jaws,  the  fibres  of  the  sliding  membrane  and  the  bases  of  the 
successional  tooth  germs,  it  will  be  seen  that  this  change  of  position 
is  due  to  absorption  and  deposition  of  bone  at  the  margin  of  the  jaw 
operating  on  the  membrane. 

The  amount  of  ossification  in  and  about  the  jaws  of  cartilaginous 
fishes  is  very  slight,  and  extends  a very  little  way  into  the  cartilage. 
At  the  margin  of  the  jaw,  however,  at  or  about  that  part  where  the 
bases  of  the  erupted  functional  teeth  rest  on  the  jaw,  there  is  a 
considerable  thickening  of  osseous  tissue  which  fornas  a crust  of 
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coax&e  and  rapidly  developed  bone  interspersed  among  the  deeper 
fibres  of  the  sliding  membrane  (fig.  15).  This  crust  of  bone — which 
is  of  a transitory  nature,  being  constantly  absorbed  and  deposited— 
is  instrumental  in  causing  the  progressive  movement  of  the  sliding 
membrane.  It  is  only  at  this  part  of  the  jaw  that  there  is  any 
intimate  attachment  of  the  sliding  membrane  to  the  tissues  lying 
beneath,  as  may  easily  be  observed  by  stripping  the  tooth-bearing 
membrane  from  the  jaws. 

The  ossification  at  the  margin  of  the  jaw — which  gives  stability 
to  the  teeth  during  their  short  functional  life,  and  protects  the 
margin  of  the  cartilage  and  the  rapidly  proliferating  cells  of  its 
surface— aft’ords  the  first  phylogenetic  evidence  of  an  alveolar  process 
in  higher  vertebrates. 


I 

A 


Fig.  15. — Section  through  jaw  of  dogfish.  A,  sliding  membrane;  B,  tooth; 
C,  bony  crust;  D,  cartilaginous  jaw. 


When  a functional  tooth  is  shed,  absorption  of  the  underlying 
bone  takes  place  and  also  absorption  of  the  fibrous  membrane  at  its 
outcrop.  As  a natural  sequence  to  the  absorption  of  the  underlying 
bone  and  fibrous  membrane,  there  is  a rapid  proliferation  of  cells 
at  the  margin  of  the  cartilage,  with  formation  of  bony  tissue  over 
the  same  area.  The  newly-formed  bony  tissue  operates  on  the 
fibres  of  the  sliding  membrane — which  is  poor  in  cellular  elements 
and  ill-adapted  for  active  growth — and  causes  the  membrane  to 
move  upwards  and  bear  with  it  the  next  successional  tooth.  Con- 
comitantly, there*  is  renewed  proliferation  of  the  epithelial  cells  at 
the  base  of  the  tooth-band  to  give  origin  to  the  enamel  organ  of  a 
new  member  for  the  series. 

This  comparatively  unobscured  process  of  eruption  in  the  dogfish 
probably  furnishes  us  with  the  key  to  the  process  by  which  teeth 
are  erupted  in  man.  Throughput  the  animal  kingdom  connection 
of  the  teeth  with  the  deeper  fibres  of  the  muco-periosteum  of  the 
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gums  seems  to  be  an  essential  factor  in  the  process  of  eruption. 
As  teeth  become  more  specialized  and  less  numerous  and  require 
a longer  formative  period  during  which  the  creature  uses  its  jaws 


n 


Fig.  16. — Diagram  of  jaw,  showing  septa  between  the  individual  teeth. 
The  base  of  the  dentine  papilla  is  continuous  with  the  oral  mucoqDeriosteum. 
A,  muco-periosteum  of  jaw;  B,  tooth;  C,  bone  of  jaw. 

to  some  extent,  the  growth  of  the  alveolar  plates  produces  a groove, 
and  transverse  septa  form  crypts,  in  order  to  provide  the  necessary 
protection.  These  changes  necessitate  an  upward  prolongation  from 


, B 
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Fig.  17. — Diagram  of  jaw  with  teeth  developed  in  bony  crypts.  The 
base  of  the  dentine  pa])illa  is  continued  upwards  around  the  tooth  and  com- 
municates with  the  oral  muco-periosteum  by  means  of  the  “ gubernaculum.” 
A,  muco-periosteum  of  jaw;  B,  gubernaculum. 

the  base  of^  the  dentine  j)apil]:i  to  form  a sac  of  connective  tissue 
continuous  with  the  deeper  layers  of  tlie  oral  muco-periosteum 
(fig.  16). 
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Wherever  a_ tooth  is  develo'ped  in  a bony  crypt  below  ^he  surface 
of  the  jaw,  a foramen  will  invariably  be  found  leading  from  the 
tooth-bearing  surface  to  the  crypt,  and  transmitting  a bmidle  of 
fibrous  tissue  continuous  on  the  one  side  *with  the  fibres  of  the 
periosteum,  and  on  the  other  with  those  of  the  tooth  sac  (fig.  17). 
This  bundle  of  fibrous  tissue  is  known  as  the  gubernaculum,  but  it 
must  be  clearly  understood  that  ^ts  fibres  exercise  no  traction  in 
themselves  and  are  merely  sessile.  The  function  of  the  guber- 
naculum is  to  afford  a connection  between  the  developing  tooth  and 
the  membrane  of  the  gums. 

In  fibrous  tissues  poor  in  cellular  elements  (the  tooth  sac  and 
gubernaculum  are  composed  of  such  tissues),  there  is  little  adaptation 
for  active  and  rapid  growth.  'When,  therefore,  in  the  parts  sur- 
rounding the  tooth  sac  there  is  great  activity  owing  to  cellular 
proliferation,  the  passive  tooth  organs,  which  are  supported  by 
fibrous  tissues,  necessarily  undergo  a change  of  position,  the 
direction  and  extent  of  the  movement  of  .the  tooth  sac  being 
dependent  on  the  degee  of  growth  in  the  surrounding  parts. 

Thus  we  may  conclude  that  in  7n an,  apart  from  actual  groivth 
of  the  tooth  itself,  the  cause  of  eruptio7i,  or  at  least  an  active  factor 
in, producing  eruption,  is  to  be  found  in  the  dispropoiHonate  growth 
occurring  in  the  tissues  forming  the  tooth  and  the  tissues  surround- 
ing the  tooth. 

The  rapid  growth  of  the  osseous  tissues  surrounding  the  tooth 
carries  upwards  the  more  slowly  growing  fibrous  connective  tissues 
composing  the  tooth  sae,  so  that  as  regards  the  movement  of  the 
teeth  these  fibrous  connective  tissues  j)erform  the  same  function  as 
the  sliding  membrane  in  the  dogfish. 

A tissue  or  organ  continues  to  grow  up  to  the  limit  afforded  by 
the  resistance  of  the  neighbouring  tissues  or  organs.  The  lessening 
of  this  resistance  through  absorption  causes  a resumption  of  growth 
and  cell-division,  and  these  processes  are  continued  until  the  normal 
equilibrium  is  re-established.  The  use  of  the  term  “resistance” 
must  not  be  taken  in  its  literal  mechanical  sense.  Growth,  with  its 
associated  phenomena,  leads  to  compensatory  changes  in  the  neigh- 
bouring tissues;  these  changes  are  not  a direct  mechanical  effect  of 
its  disturbance,  but  a highly  complex  physiological  response  to  it. 

In  order  that  the  tooth  may  emerge  the  tissues  overlying  the 
crown  must  be  removed.  The  manner  in  which  this  is  effected  was 
first  described  by  Wilson  and  Hill  in  their  classical  memoir  on 
“ The  Development  and  Succession  of  Teeth  in  Perameles.”^  They 


1 Quart.  Journ.  Micros.  Science,  1897. 
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state  “ The  process  of  eruption  is  very  clearly  seen  to  be  attended 
by  the  flattening  out  of  the  enamel  epithelium  covering  the  tooth 
crown  and  its  conversion  into  squamous  epithelium  with  Concomitant 
formation  in  it  of  epithelial  ‘ nests  ’ or  ‘ pearls  ’ close  to  the  tooth 
cusps.  This  nest  formation  also  proceeds  in  the  oral  epithehum 
over  the  tooth.  Eventually  the  epithelial  pearls  become  placed 
quite  near  the  surface  and  they  then  undergo  rupture  and  dis- 
integration, their  cores  of  epithelial  cells  being  lost  and  the  tooth 
crown  exposed.” 

W.  W.  James  has  also  described  this  phase  of’ tooth  eruption  in 
Primates.^ 

In  the  hake  this  process  of  opening  a track  for  the  eruption  of 
the  tooth  is  delightfully  simple.  When  the  enamel  cap  is  fully 
calcified,  the  process  of  eruption  proceeds  rapidly  and  is  accom- 
panied by  certain  marked  changes  in  the  enamel  cells  whose  function 
has  now  been  accomplished.  An  ingrowth  of  the  cytoplasm  of 
certain  cells  of  the  external  epithelium  takes  place,  and  this 
ingrowth,  inserting  itself  between  the  ameloblasts,  divides  them 
into  groups  or  nests,  frequently  with  no  definite  arrangement,  but 
often  causing  them  to  become  arranged  in  a series  of  loops.  This 
invasion  is  most  marked  along  a line  corresponding  to  the  area  where 
the  enamel  cap  will  emerge  in  eruption. 

When  the  apex  of  the  crown  is  to  be  the  point  first  to  emerge, 
the  cells  of  the  external  epithelium  insert  themselves  between  the 
bases  of  the  ameloblasts  over  the  whole  vertex  of  the  enamel  organ 
and  form  a deep  furrow.  Sometimes  there  are  two  furrows  running 
almost  parallel  and  the  ameloblasts  lying  beneath  become  changed, 
so  that  their  nuclei  stain  with  difficulty  and  their  cytoplasm  dis- 
appears in  a sort  of  coarse  vacuolation.  The  apex  of  the  crown, 
however,  is  not  invariably  the  point  first  to  emerge  from  its  invest- 
ing epithelium,  and  when  the  tooth  is  going  to  erupt  sideways  the 
cells  of  the  external  epithelium  traverse  a small  sector  opposite 
which  the  rarefaction  of  the  ameloblasts  proceeds  and  permits  the 
exit  of  the  teeth. 

Associated  with  these  regressive  changes  there  is  an  ingrowth 
of  the  oral  epithelium  which,  on  reaching  the  enamel  organ,  appears 
to  extend  about  it  for  some  distance,  inserting  itself  between  the 
enamel  cells  and  the  surrounding  connective  tissues ; this  epithelial 
ingrowth  often  extends  down  to  the  limits  of  the  cells  responsible 


1 Vroc.  lioij.  Soc.  MclUcine,  1909. 


NORMAL  DENTITION 


17 


for  the  enamel  cap,  and  at  first  consists  of  a narrow  band  of  cells, 
two  or  three  deep,  but  rapidly  increases  in  size  until  it  forms  a large 
epithelial  masa  in  contact  at  one  end  with  the  enamel  organ  and 
at  the  other  end  continuous  with  the  cells  of  the  oral  mucous 
membrane.  Cytolysis  takes  place  in  the  centrally  lying  cells 
forming  a way  along  which  the  tooth  proceeds  to  erupt. 

In  venomous  snakes,  the  ingrowth  of  epithelium  to  afiord  a path 
for  the  eruption  of  the  tooth  also  serves  to  bring  the  poison  fang  into 
relation  with  the  ducts  of  the  poison  gland.  In  the  Australian  Black 
Snake  (Pseudechis)  a duct  passes  from  the  gland — the  modified 
parotid — forward  along  the  side  of  the  upper  jaw  and  opens,  into  a 
j)ocket  lying  just  anterior  to  the  bases  of  the  poison  fangs.  This 
pocket  is  formed  by  a proliferation  of  epithelial  cells  which 
anteriorly  extends  downwards  into  the  connective  tissues  in  a 
crescentic  form  and  into'  which  the  poison  ducts  open  on  its  anterior 
surface.  From  the  posterior  margin  of  this  crescentic  ingrowth  a 
band  of  epithelial  cells- passes  backwards  which  eventually  bifurcates, 
sending  down  a separate  ingrowth  to  the  developing  poison  fangs 
which  lie  parallel  in  a double  series.  This  epithelial  ingrowth  is 
quite  distinct  from  the  true  tooth  band.  When  a functional  tooth 
is  shed  its  successor  proceeds  along  this  epithelial  track  and  moves 
forward  until  it  reaches  the  pocket,  where  it  becomes  anchylosed  by 
its  base  to  the  maxilla  with  the  groove  on  its  anterior  surface  in 
contact  with  the  opening  of  the  duct  of  the  poison  gland.  In  this 
manner  an  alternating  succession  of  poison  fangs  is  provided  similar 
to  that  of  the  vipers. 

(C)  THE  EEUPTION  OF  THE  DECIDUOUS  TEETH 

The  normal  signs  of  approaching  eruption  are  an  increased 
flow  of  saliva  and  an  inclination  on  the  part  of  the  child  to  bite  at 
any  tangible  object.  A healthy  child  will  often  cut  its  teeth  without 
the  slightest  trouble,  but  more  often  the  gums  are  a little  tumid, 
tense,  and  shining  over  the  erupting  tooth,  the  local  condition 
being  accompanied  by  slight  irritability,  restlessness,  and  a rise  of 
temperature. 

The  order  and  date  of  eruption  vary  considerably  within 
normal  limits.  For  example,  A.  T.  Spanton  {British  Medical 
Journal,  June  3,  1907,  p.  1362)  examined  200  healthy  breast-fed 
children  of  normal  parents  to  ascertain  which  tooth  of  the  deciduous 
set  was  the  first  to  appear.  The  summary  of  his  Investigations  is 
given  below:  — 
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Table  showing  the  Tooth  which  was  the  first  to  appear  through  the 
Gum  in  the  case  op  100  Boys  and  100  Girls. 


First  tooth  or  teeth  to  appear  through  the  gum 

(a) 

100  Boys 
alone 

(b) 

100  Girls 
alone 

Eight  lower  central  incisor  

39 

32 

Left  lower  central  incisor 

32 

39 

Both  lower  central  incisors  together  ...  ...  ... 

14 

15 

Right  upper  central  incisor  

10 

2 

Both  upper  central  incisors  together  ...  

5 

6 

Left  upper  central  incisor 

0 

6 

The  average  age  when  the  first  tooth  erupted  was,  boys  252  days,  girls  221  days. 


These  figures  tend  to  show  that,  on  the  average,  girls  begin  to 
teeth  thirty-one  days  earlier  than  boys. 

Eeliable  statistics  as  to  the  order  and  time  of  eruption  of  the 
deciduous  teeth  are  not  available,  but  the  following  dates  may  be 
taken  as  approximately  correct:  — 

Mandibular  central  incisors,  fifth  to  eighth  month. 

Maxillary  central  and  lateral  incisors,  seventh  to  tenth  month. 

Mandibular  lateral  incisor,  tenth  to  twelfth  month. 

First  molars,  twelfth  to  fourteenth  month. 

Canines,  fourteenth  to  twentieth  month. 

Second  molars,  twentieth  to  thirtieth  month. 

As  a rule  the  teeth  erupt  in  pairs  or  groups,  and  between  the 
eruption  of  each  group  there  is  an  interval  which  varies  from  two 
to  five  months,  the  interval  becoming  greater  between  the  later 
groups. 

Eruption  of  teeth  before  birth  is  extremely  rare.  When  this 
occurs  the  teeth  are  usually  imperfectly  developed  and  loosely 
attached  to  the  muco-periosteum,  but  occasionally  they  are  well 
formed  and  attached  to  normal  alveoli. 


(D)  THE  ABSORPTION  OF  THE  DECIDUOUS  TEETH 

The  removal  of  the  deciduous  teeth  is  brought  about  by  the 
action  of  multi-nucleated  cells  possessing  an  osteoclastic  function. 
In  this  way  the  rgot  is  gradually  removed  and  the  crown  remains 
as  a hollow  shell  over  the  position  of  the  erupting  permanent  tooth. 
Intervening  between  the  deciduous  and  the  permanent  tooth  is  a 
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Boft  vascular  substance  which  has  received  the  name  of  the 
“ absorbent  organ.” 

If  a microscopical  section  is  made  of  a deciduous  tooth  with  the 
absorbent  organ  in  position,  it  will  be  seen  that  the  soft  vascular  part 
is  composed  of  a mass  of  cells,  those  nearest  to  the  dentine  being 
multi-nucleated  and  fitting  into  the  cup-shaped  excavations  in  the 
dentine.  Fig.  18  is  a drawing  of  the  absorbent  cells  in  contact  with 
the  dentine.  It  will  thus  be  seen  that  the  so-called  absorbent  organ 
is  only  a mass  of  cells,  some  of  which  act  as  osteoclasts.  In  absorp- 
tion of  the  permanent  teeth,  a typical  example  is  the  pressure  of  the 
mandibular  third  molar  upon  the  posterior  root  of  the  second  mandi- 
bular molar.  A section  through  the  absorbed  portion  will  show  exactly 
the  same  condition  as  may  be  observed  in  an  absorbed  deciduous  tooth. 


In  specimens  of  rarefying  periodontitis,  Howship’s  lacunae  filled  with 
the  characteristic  giant  cells  can  be  seen.  The  disappearance  of 
the  tooth  tissue  of  the  deciduous  tooth  undoubtedly  depends  upon 
the  presence  of  these  multi-nucleated  or  osteoclastic  cells,  but  it 
is-  not  clear  how  they  perform  their  work.  Some  writers  suggest 
that  the  cells  send  out  amoebiform  processes,  others  that  they  secrete 
an  acid  which  dissolves  the  tooth  substance,  the  remaining  organic 
substance  being  removed  by  phagocytic  action.  What  determines 
the  presence  of  the  so-called  absorbent  organ  is  as  yet  unknown. 


I From  a drawing  by  J.  Howard  Mummery. 
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Fig.  19. 

been  destroyed  and  that  the  pulp  is  hbrous  and  vacuolated.  It  will 
also  be  seen  that  at  the  terminal  marj^in  of  the  pulp  there  is  a 
well-marked  layer  of  fibrous  tissue  (see  fi^'.  10). 

(E)  THE  EEUPTION  OY  THE  FEHMANENT  TEETH 

With  the  permanent  teeth,  as  with  their  predecessors,  there 
appears  to  be  iio  fixed  rule  either  for  the  order  or  for  the  time  of 
eruption. 


Whether  it  is  due  to  the  presence  of  and  pressure  from  the  per- 
mament  teeth,  or  to  some  other  agency,  is  a problem  which  still 
awaits  solution.  When  deciduous  teeth  contain  septic  pulps  the 
process  of  absorption  seems  to  take  place  slowly  and  in  some 
instances  not  at  all. 

Changes  in  the  Pulp  of  Deciduous  Teeth  undergoing 

Absorption. — An  examination  of  a deciduous  tooth  which  is  in 
the  pro'Cess  of  absorption  will  show  that  the  large  nerve  trunks  have 
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S.  Cai’twright  published^  a detailed  account  of  over  3,000  cases 
.which  he 'had  examined,  and  a perusal  of  the  figures  recorded 
clearly  indicates  not  only  that  there  is  a considerable  variation  in 
the  ages  at  which  the  various  teeth  erupt,  but  also  that  the  order 
of  eruption  varies.  An  examination  of  about  7,000  persons  was 
made  by  Dietlin,^  and  his  records  show  similar  variations. 

C.  Eose  has  compiled  statistics  comprising  particulars  of  over 
40,000  children  of  both  sexes. ^ His  conclusions  are:  — 

(а)  That  the  time  of  eruption  varies  widely,  the  limits  of 
variation  being  smallest  in  the  first  permanent  molars  and  largest 
in  the  canines  and  premolars. 

(б)  That  in  the  female  sex  the  teeth  erupt  on  an  average  four 
and  one-half  months  earlier  than  in  the  male  sex.  The  difference 
is  smallest  in  the  eruption  of  the  first  permanent  molars,  and  largest 
in  the  canines. 

(c)  That  the  time  of  eruption  varies  in  the  different  races. 

(d)  That  eruption  occurs  earlier  in  the  children  of  the  leisured 
classes  than  in  the  children  of  the  working  classes. 

From  clinical  experience  it  would  seem  that  the  first  permanent 
molars  and  the  incisors  erupt  in  somewhat  rapid  succession,  and 
that  their  eruption  is  followed  by  a distinct  period  of  rest  often 
extending  over  fwo  years.  After  this  rest,  another  period  of  eruption 
occurs,  and  the  premolars,  canines  and  second  molars  appear.  The 
approximate  order  and  date  of  eruption  of  the  permanent  teeth  are 
shown  below. 


Mandibular  first  molars 
Maxillary  first  molars 
Mandibular  central  incisors 
Maxillary  central  incisors 
Mandibular  lateral  incisors 
Maxillary  lateral  incisors 
Maxillary  first  premolars 
Mandibular  first  premolars 
Maxillary  second  premolars 
Mandibular  canines 
Mandibular  second  premolars 
Maxillary  canines 
Mandibular  second  molars 
Maxillary  second  molars 
Third  molars  ...  * ... 


^ G to  8 years. 

j 

...  10  to  11  years. 
I 11  to  12  years. 

I 

12  to  13  years. 

J 

...  20  to  25  years. 


The  time  of  eruption  of  the  third  molars  depends,  to  a 
great  extent,  uprui  the  ainonnt  of  sijace  in  the  arcli.  With  all  the 


^ British  Journal  of  Dental  Science,  May,  1857. 

2 Oesterreich-XJnyarische  Vierteljahrsschrift  fiir  Zahnheilkunde.  (Trans- 
lated in  Ash’s  Quarterly  Circular,  Sept.,  1895,  p.  353,  and  Dec.,  1895,  p.  484.) 

3 Deutsche  Monatsschrift  fiir  Zahnheilkunde,  August,  1909. 
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teeth  present  the  figures  given  in  the  above  table  probably  repre- 
sent the  average  age  of  appearance.  The  early  removal  of  second 
molars  will  accelerate  the  appearance  of  the  third  molars  which 
may  erupt  as  early  as  the  fifteenth  year,  and  early  removal  of  the 
first  molars  may  produce  the  same  effect. 
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CHAPTER  II 

Pathological  Dentition 

Disorders  associated  with  the  Process  of  Teething — Retarded 
Eruption — Partial  Eruption — Impeded  Eruption — Pathological 
Changes  in  Teeth  which  have  failed  to  Erupt 

(A)  DISORDEES  ASSOCIATED  WITH  THE 
PROCESS  OF  TEETHING 

(1)  Geneeal 

Ceetain  general  disorders  frequently  occur  about  the  time  of 
teething  and  considerable  diversity  of  opinion  exists  as  to  the  exact 
relationship  between  these  disorders  and  the  process  of  teething. 
Formerly  illnesses  at  this  period  appear  to  have  been  readily 
regarded  as  a natural  sequence  to  the  process  of  dentition,  whereas 
the  tendency  now  seems  to  be  in  the  opposite  direction,  and  in 
searching  for  the  cause  of  general  disorders  dentition  is  often 
ignored.^ 

In  endeavouring  to  arrive  at  the  actual  facts  of  the  case  it  is 
well  to  remember  that  weakly  children,  especially  if  they  have  been 
hand-fed,  are  prone  to  general  disturbances,  and  that  local  trouble 
in  the  mouth  probably  tends  to  aggravate  such  conditions.  Further, 
general  disturbances  occurring  during  . teething  are  often  wholly 
traceable  to  other  causes;  for  example,  gastro-intestinal  troubles 
may  be  due  to  defective  feeding,  convulsions  to  a smilar  cause,  and 
respiratory  affections  and  otitis  media  to  the  presence  of  adenoids. 
But  after  due  allowance  has  been  made  for  all  known  causes  there 
still  remain  cases  of  general  disturbance  which  are  coincident  with 
dentition,  and  which  cannot  be  accounted  for  if  they  are  not  to  be 
attributed  to  the  dental  condition.  There  is  naturally  extreme 
difficulty  in  placing  dentition  in  causal  relationship  with  such  dis- 
orders, because  we  have  to  rely  mainly  on  clinical  observation;  but 


1 In  compiling  tliis  section  I bavg  been  greatly  assisted  by  G.  F. ^Still’s 
work  on  ‘'Common  Disorders  and  Diseases  of  Cbildhood,”  Third  Edition. 
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it  seems  only  reasonable  to  assume  that  such  a relationship  does 
exist  when  the  occurrence  of  a disorder  not  only  coincides  with 
dentition  but  has  a special  tendency  to  coincide  repeatedly  with 
the  eruption  of  successive  teeth. 

In  referring  to  this  question,  Still  expresses  the  opinion  that 
there  is  too  great  a tendency  to  assume  that  because  dentition  is 
a physiological  process  it  is  incapable  of  causing  disturbance  of 
health.  He  points  out  that  pregnancy  is  also  a physiological 
process,  and  no  one  would  deny  that  pregnancy  may  disturb  the 
health  in  many  ways.  Still  states  that,  with  increasing  experience, 
he  is  inclined  to  enlarge  rather  than  to  restrict  his  conception  of 
the  role  which  dentition  plays  in  the  production  of  disturbances  of 
various  kinds  during  infancy. 

Clinical  observation  clearly  establishes  the  fact  that  irritation 
often  exists  in  the  mouth  during  the  period  of  eruption.  In  most 
cases  the  irritation  is  due  to  direct  pressure  of  the  tooth  upon  the 
superincumbent  tissue.  J.  W.  White  points  out  that  the  aperture" 
at  the  end  of  the  growing  tooth  is  large,  and  undue  resistance  of 
the  gum  tissue  would  lead  to  pressure  on  the  nerve  trunks  entering 
the  pulp.  White  supports  his  view  by  clinical  evidence  afforded 
by  cases  in  which  there  are  no  local  signs  of  inflammation  and  in 
which  constitutional  disturbance  disappears  when  the  gum  is  lanced. 

The  following  general  disorders  may,  in  Still’s  opinion,  be  trace- 
able to  dentition: — 

(a)  Loss  of  appetite. 

(b)  Failure  to  gain  weight  or  diminution  in  the  ratio  of  gain. 
This  condition  is  frequently  associated  with  dentition  and  may  be 
attributable  to  the  tenderness  of  the  gums.  The  weight  is,  how- 
ever, made  up  in  the  intervals  between  the  eruption  of  the  different 
teeth. 

(c)  Sleeplessness. 

(d)  Instability  of  the  nervous  system.  Infants  troubled  with 
coming  teeth  often  show  a tendency  to  convulsive  twitchings. 
upward  rolling  of  the  eyes,  slight  strabismus,  although  not  losing 
consciousness.  In  children  of  neuropathic  heredity,  or  who, 
through  rickets,  are  predisposed  to  infantile  convulsions  or  epilepsy, 
dentition  appears  to  be  distinctly  a time  of  peril.  Still  has  seen 
attacks  of  petit  mol  which  were  much  aggravated  by  dentition  and 
ceased  when  the  last  tooth  was  cut. 

(e)  Kise  of  temperature.  This  may  occur  without  the  presence 
of  an  inflamed  condition  of  the  gums,  and  is  probably  in  most  cases 
purely  reflex  and  analogous  to  cases  in  wliich  neurotic  children  will 
show  a rise  of  temperature  with  any  excitement,  such  as  a visit  to 
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a pantomime  ; the  rise  of  temperature  with  the  worry  of  an  erupting 
tooth  is  thus  part  of  the  induced  instability  of  the  nervous  system. 

(/)  Attacks  of  vomiting  sometimes  occur,  with  little  or  no  dis- 
turbance of  the  bowels,  shortly  before  the  appearance  of  a tooth. 

(p)  Bronchitis  and  diarrhoea.  Although  children  are  prone  to 
these  conditions,  there  are  cases,  nevertheless,  which  seem  to  be 
distinctly  nervous  and  traceable  to  reflex  influence  from  the  teeth. 
That  such  a condition  could  exist  is  quite  conceivable  since  the 
bronchial  catarrh  of  the  aisthmatic  child  and  the  lienteric  diarrhoea 
(the  nervous  diarrhoea  of  Trousseau)  are  admittedly  dependent 
upon  nervous  influence,  often  quite  remote  from  the  organs  aflected. 

\h)  Violent  screaming  attacks,  independent  of  any  digestive 
disorder  and  not  obviously  due  to  any  pain,  are  sometimes  associated 
with  dentition.  This  condition  is,  however,  uncommon. 

{i)  Photophobia.  This  may  be  so  pronounced  “ that  the  child 
will  cover  his  eyes  with  his  hands  or  bury  his  face  in  the  pillow  or 
against  his  mother’s  breast,  when  exposed  even  to  the  moderate 
light  of  a sunless  day.”  The  photophobia  may  be  so  extreme  that 
the  child  cries  or  screams  violently  when  exposed  to  ordinary 
daylight. 

(/)  Head  retraction.  Still  has  seen  a conditioir  in  which  menin- 
gitis has  been  simulated  by  head  retraction.  This  condition  is 
often  present  in  cases  of  increased  tension  in  the  middle  ear,  but 
he  remarks  that  there  has  been  nothing  to  suggest  this  condition 
in  the  cases  he  has  seen  associated  with  dentition. 

(k)  A rare  disorder  which  is  closely  related  to  dentition  is 
spasmus  nutans,  or  head-nodding  with  nystagmus.  This  disorder 
is  so  distinctly  coincident  with  dentition  in  its  onset  and  cessation, 
and  is  so  definitely  aggravated  by  the  eruption  of  a fresh  tooth,  that 
there  would  seem  to  be  a causal  relationship  betwee'n  the  two. 

Treatment. — The  treatment  of  these  conditions  lies  within 
the  province  of  the  general  practitioner,  but  the  dental  surgeon 
may  be  consulted  with  a view  to  lancing  the  gums.  This  opera- 
tion, if  considered  necessary,  should  be  performed  as  follows:  “A 
cuiwed  bistoury  should  be  used,  and,  in  order  to  prevent  injury  to 
surrounding  parts,  a strip  of  lint  should  be  wrapped  round  the  knife 
so  that  only  | in.  is  exposed.  The  technique  of  the  operation  is 
quite  simple.  The  child  should  be  placed  on  a pillow  on  the  lap 
of  the  nurse,  who  should  be  seated  on  a chair  opposite  the  operator, 
and  with  her  back  towards  the  source  of  light  which  should  come 
preferably  from  a north  window.  The  operator  should  seat  himself 
facing  the  nurse,  with  the  end  of  the  pillow  supporting  the  child’s 
head  in  his -lap.  He  thus  commands  the  territory  of  operation. 
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and,  by  holding  tho  child’s  head,  can  guard  against  any  sudden 
movement.  The  hands  and  the  body  of  the  child  must  be  firmly 
held  by  the  assistant.  The  lancet  is  then  passed,  through  the  over- 
lying  tissue  -until  it  is  felt  to  come  into  contact  with  the  enamel 
surface,  and  the  tissue  divided  sufficiently  to  allow  the  tooth  to 
erupt  without  resistance  ” (Kirk). 

The  best  method  is  to  make  two  semilunar  incisions  which 
meet  at  their  extremities,  and  remove  the  intervening  portion  of 
gum  with  a pair  of  tenaculum  forceps.  Objection  has  been. raised 
to  the  use  of  the  lancet  while  the  tooth  is  still  considerably  below 
the  surface,  on  the  ground  that  cicatricial  tissue  offers  greater 
resistance  to  the  progress  of  the  tooth  than  fibrous  tissue;  but  as 
cicatricial  tissue  is  of  a lower  degree  of  organization  than  normal 
fibrous  tissue  and  therefore  more  easily  disintegrated  by  pressure, 
this  objection  is  not  tenable. 

(2)  Local 

Simple  Stomatitis. — The  stomatitis  is  usually  confined  to  the 
neighbourhood  of  the  erupting  tooth,  and  is  characterized  by  intense 
redness  and  swelling,  the  mouth  at  the  same  time  being  hot,  the 
child  fractious,  restless,  and  in  evident  pain.  The  temperature 
may  reach  104°  or  105°  K. ; but  it  should  be  remembered  that 
pyrexia  in  children  readily  supervenes  upon  slight  causes. 

Ulcerative  Stomatitis. — In  these  cases  the  gums  become 
hot,  swollen,  and  painful,  and  these  symptoms  are  especially 
marked  over  a certain  tooth.  Ulceration  supervenes,  and  may 
extend  to  the  gum  around  any  other  tooth  already  erupted.  The 
ulcers  thus  formed  have  a sloughy  appearance;  the  breath  is  foetid 
and  hot;  the  flow  of  saliva  is  increased,  and  the  child  rejects  its 
food.  In  addition,  there  is  marked  pyrexia  and,  at  times,  gastro- 
intestinal disturbance.  Ulcerative  stomatitis  is  due  to  local  infec- 
tion, and. may  often  be  traced  to  dirty  feeding  bottles  or  neglect  of 
■ oral  hygiene.  It  is  interesting  to  note  that  the  local  disturbances 
associated  with  dentition  decrease  in  proportion  to  the  care  exercised 
in  dealing  with  oral  hygiene. 

Treatment. — Treatment  of  the  local  condition  consists  in 
paying  strict  attention  to  the  hygiene  of  the  mouth  and  the 
application  to  the  gums  of  hydrogen  peroxide;  a brisk  purge  should 
also  be  given.  In  cases  where  the  ulceration  shows  signs  of  spread- 
ing, the  application  of  an  escharotic  is  advisable.  The  patient 
should  be  isolated. 

Superficial  Cysts. — Small  cysts  occasionally  form  over  erupt- 
ing teeth,  but  they  do  not  interfere  with  eruption.  On  being 
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punctured  they  give  forth  a small  quantity  of  clear  fluid.  These 
cysts  are  lined  with  “ epithelium  many  layers  thick,  spheroidal  at 
the  growing  periphery,  and  tending  to  become  stellate  on  the  cyst 
side  ” (J.  G.  Turner).  Occasionally,  the  cyst  is  of  abnormal  size, 
indeed,  sufficiently  large  to  attract  the  attention  of  parents.  Under 
these  conditions,  punctru’ing  does  not,  as  a rule,  bring  rehef,  and 
it  is  neoessary  to  remove  the  gum  covering  the  tooth. 

The  local  disturbances  accompanying  eruption  of  the 
permanent  teeth  are  chiefly  associated  with  the  third  molars, 
especially  the  mandibular.  When  a mandibular  third  molar  erupts 
the  anterior  cusps  appear  first,  and  the  small  portion  of  gum  which 
lies  over  the  posterior  part  of  the  tooth  occasionally  ulcerates  from 
constant  pressure  of  the  antagonizing  tooth.  The  ulceration  may 
become  extremely  painful  and  the  adjacent  tissues  may  become 
involved.  The  patient  complains  of  pain  in  the  region  of  the  fauces, 
but  perhaps  the  most  tender  point  is  where  the  mucous  membrane 
of  the  gum  becomes  continuous  with  that  of  the  cheek.  This  con- 
dition is  best  relieved  by  free  incisions,  care  being  taken  that  the 
knife  divides  all  the  tissues  overlying  the  buccal  surface  of  the 
tooth.  Should  this  treatment  not  bring  relief,  it  is  advisable  to 
remove  the  process  of  gum  that  is  covering  the  tooth;  this  can  be 
accomplished  with  the  scalpel  and  forceps.  In  addition,  fomenta- 
tion of  the  inside  of  the  mouth  should  be  advised,  and  hot  water 
at  a temperature  just  bearable  is  perhaps  as  comforting  an  appli- 
cation as  any,  although  decoction  of  poppy-heads  is  often  to  be 
recommended,  the  opium  contained  in  the  poppies  acting  as  a local 
anodyne.  The  ulcerated  surface  should  be  frequently  swabbed  with 
hydrogen  peroxide.  Suppuration  may  supervene,  and  in  that  case  the 
offending  tooth  must  be  removed,  otherwise  trismus  may  occur.  The 
trismus  is  said  to  be  produced  in  most  instances  by  spasm  of  the 
masseter  muscle,  due  to  reflex  irritation;  but  it  is  more  than 
probable  that  the  trismus  is  generally  caused  by  spread  of  inflam- 
mation to  adjacent  tissues.  The  insertion  of  the  temporal  and 
pterygoid  muscles  and  the  intervening  cellular  tissue  may,  by  a 
process  of  continuity  of  inflammation,  become  affected,  and  produce 
closure  of  the  jaws.  The  latter  explanation  of  the  occurrence  of 
the  trismus  also  seems  to  be  more  in  harmony  with  the  clinical 
aspect  of  the  majority  of  cases  met  with,  for,  in  nearly  all  of  them, 
the  patient  is  able  to  effect  slight  movement  in  the  articulation, 
which  would  not  be  possible  if  the  trismus  were  due  to  tonic  spasm 
of  the  masseter  muscle.  Moreover,  the  mobility  of  the  articulation 
increases  as  the  inflammatory  symptoms  subside.  It  appears 
probable,  therefore,  that  in  most  cases  of  trismus  the  condition  is 
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to  be  attributed  to  the  indammatory  process,  but  no  doubt  instances 
may  occur  where  the  closure  of  the  jaw  is  due  to  a tonic  spasm  of 
the  muscles  of  mastication.  The  treatment  of  the  above  condition 
is  to  remove  the  erupting  tooth. 

Mandibular  third  molars,  when  impacted,  may  give  rise  to 
severe  odontalgia  in  the  second  molar,  the  pressure  from  the 
erupting  tooth  causing  absorption  of  the  posterior  surface  of  the 
second  molar,  leading  to  exposure  of  its  pulp.  The  absorption  in 
these  cases  is  not  due  to  the  pressure  of  the  crown  of  the  third 
molar  against  the  cementum  or  enamel  of  the  second,  but  to  multi- 
nucleated  cells  which  are  developed  at  the  point  of  contact,  and 
which  perform  the  function  of  osteoclasts  in  removing  the  obstruct- 
ing tissues.  In  these  cases  the  second  molar  should  be  removed. 
For  further  reference  to  misplaced  thhd  molars  see  chapter  V. 


(B)  BETABDED  EBUPTION 

Rachitis. — In  children  suSering  from  rickets,  the  eruption  of  the 
teeth  is  sometimes  considerably  retarded,  and  it  is  not  uncommon 
for  the  advent  of  dentition  to  be  delayed  until  the  commencement 
of  the  second  ^year.  Betarded  eruption  of  the  permanent  teeth  is 
also  met  with  in  those  who  have  suSered  from  rickets  in  infancy. 
A case  of  this  character  is  shown  in  figs.  20  to  23.  The  patient  was 
a female,  aged  14,  and  had  been  the  subject  of  prolonged  rickets 
in  infancy.  The  retarded  eruption  in  rickets  is  attributed  by  some 
observers  to  thickening  of  the  tooth  sac.  The  fact  that  fibrous 
odontomes  are  formed  in  rickety  animals  supports  this  view  (see 
chapter  XXII). 

The  specimen  shown  in  fig.  24  w^ould  seem  to  throw  some  light 
on  the  subject.  The  animal,  a cat  which  died  at  the  age  of  three 
years,  had  suffered  from  pronounced  rickets.  The  only  teeth  present 
in  the  mouth  at  the  time  of  death  were  an  incisor  in  the  maxilla  and 
an  incisor  in  the  mandible ; the  cusps  of  a premolar  and  a molar  in 
the  maxilla  and  a molar  in  the  mandible  had  also  appeared. 

Considerable  difficulty  was  experienced  in  removing  the  outer 
alveolar  plate  to  expose  the  teeth.  The  bone  bordering  the  oi’al 
cavity  was  of  a hard,  compact  nature,  and  the  premolars  instead 
of  resting  in  crypts  were  found  to  be  welded,  as  it  were,  to  the 
bone,  the  latter  being  quite  ivory-like  in  character.  The  maxillary 
canine  rested  in  a crypt  tlT,o  walls  of  wln'ch  were  of  a hard,  compact 
iialiue.  ’ 

Syphilis. — The  general  effect  of  syphilis  oil  eruption  is  to  delay 
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Fig.  20.— Model  of  maxillary  teeth.  The  only  teeth  of  the  permanent 
series  erupted  are  the  first  molars.  A conical-shaped  supernumerary  tooth 
is  present  between  the  deciduous  central  incisors.  < 


Fig.  21.— Model  of  mandibular  teeth.  The  only  teeth  of  the  permanent 
series  present  are  the  first  molars. 
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Fig.  22. — Skiagram  showing  the  unerupted  mandibular  incisors. 


Fig.  23. — Skiagram  showing  the  unerupted  mandibular  premolars.  ’ 


Fig.  24.1 


1 From  Trans,  Odonto.  Soc. 
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the  process,  but  in  a few  instances  syphilis  may  accelerate  eruption.^ 
(For  further  details  of  the  effect  of  syphilis  on  dentition  see  p.  85.) 

Idiocy. — The  teeth  of  micro-cephalics  and  cretins  are  usually 
small,  and  eruption  is  considerably  delayed.  In  cretins  the  eruption 
of  both  the  deciduous  and  permanent  dentition  is  often  delayed  and 
may  also  commence  irregularly,  though  in  the  subsequent  growth 
of  the  permanent  series  the  trend  is  towards  eventual  perfection  of 
the  dentition. 

It  is  interesting  to  note  that  the  administration  of  thyroid 
extract,  which  assists  growth  in  general,  also  promotes  the  eruption 
of  the  teeth.  In  cases  where,  no  general  improvement  follows  the 
administration  of  thyroid,  there  is  no  effect  on  dentition. ^ 

Retardation  in  the  Eruption  of  Individual  Teeth. — Occa- 
sionally it  is  found  that  dentition  has  occurred  normally  with  the 
exception  of  individual  teeth  which  appear  only  after  a considerable 
interval. 

In  the  maxilla  the  eruption  of  the  canine  may  be  delayed  until 
the  twentieth  to  twenty-fifth  year.  Cases  occur  in  which  the  canine 
teeth  do  not  appear  until  quite  late  in  life.  Eetarded  eruption  of 
the  canines  is  much  more  common  in  the  female  than  in  the  male, 
and  is  met  with  in  the  well-to-do  more  frequently  than  in  the  less 
favoured  classes.  The  premolars  are,  at  times,  retarded  in  their 
eruption.  In  one  patient  under  observation  the  second  right 
maxillary  premolar  did  not  appear  until  the  age  of  35.  The  third 
permanent  molar  is  frequently  retarded  and  may  erupt  at  any  time. 

In  the  mandible  the  first  and  second  premolars  are  frequently 
retarded  in  their  eruption,  and  the  appearance  of  these  teeth  may 
be  delayed  for  two  or  three  years.  The  second  premolar  is  more 
frequently  retarded  in  its  eruption  than  the  first.  The  mandibular 
third  molar  may  erupt  at  any  time  after  puberty.  In  one  case 
under  observation  the  right  mandibular  lateral  incisor  did  not 
appear  until  the  fourteenth  year. 

When  a tooth  appears  late  in  life  the  process  must  be  looked 
upon  not  as  an  eruption  but  as  an  uncovering  of  the  tooth  through 
atrophy  of  the  superincumbent  tissues. 

(C)  PAETIAL  EEUPTION 

In  the  deciduous  series,  a partial  eruption  of  the  molars  is 
occasionally  seen  and  is  not  infrequently  associated  with  a history 

1 See  article  by  Dr.  Cavallaro  on  “ Syphilis  in  its  Relation  to  Dentition/’ 
Cosmos,  November,  1908,  to  February,  1909. 

2 Teeth  of  Micro-cephalics  and  Cretins,”  by  J.  G.  Turner,  Trans.  Odonto. 
Soc.,  vol.  xxxiv,  p.  1. 
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of  rachitis.  Under  these  conditions,  the  molars  occlude,  but  the 
upper  incisors  may  overlap  the  lower  teeth  and  impinge  on  the 
gum.  With  the  eruption  of  the  first  permanent  molars,  the  “ bite  ” 
becomes  more  open  and  a space  is  formed  between  the  deciduous 
molars  as  seen  in  figs.  25  and  26, 


Fig.  25.1 


This  i^artial  eruption  of  the  deciduous  molars  may  be  limited 
to  the  first  molars,  so  that  with  the  eruption  of  the  second  molars 
a space  will  exist  between  the  first  molars. 


Fig.  26.1 


In  the  permanent  dentition  partial  eruption  of  the  premolars  or 
of  the  molars  may  occur,  and  in  such  cases  there  is  frequently  a 


1 From  Vroc.  Hotj.  Soc.  Med. 
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history  of  retarded  eruption.  In  fig.  27  is  shown  a case  where  the 
right  first  mandibular  molar  was  partially  erupted. 

An  instructive  case  of  arrested  eruption  of  teeth  has  been 
recorded  by  A.  T.  Pitts. ^ A male,  twenty-three  years  of  age,  pre- 


Fig.  27. 


seiited  the  following  condition : on  the  left  side  of^  the  mandible  the 
first  premolar  was  missing,  and  the  second  premolar,  together  with 
the  first  and  second  molars,  were  retarded  in  their  eruption,  the 


Fig.  28.2 

crowns  of  the  teeth  alone  being  exposed;  on  the  right  side  the  first 
molar  in  the  mandible  was  carious,  but  sufficient  of  the  crown 


1 Proc.  Roy.  Soc.  Med.  (Odonto  Sec.),  vol.  v,  p.  147. 

2 From  Proc.  Roy.  Soc.  Med. 
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remained  to  show  that  it  was  only  imperfectly  erupted,  while  the 
maxillary  second  molar  was  partly  erupted  (see  fig.  28). 

The  skiagram  of  the  mandible  (fig.  29)  showed  that  the  partly 
erupted  teeth  were  fully  formed,  but  that  the  body  of  the  bone  in 
this  region  was  insufficiently  deweloped.  This  case  would  seem  to 
suggest  that  the  eruption  of  the  teeth  is  closely  associated  with  the 
growth  of  the  body  of  the  bone,  and  that  when  growth  is  insufficient 
neither  the  formation  of  the  root  nor  the  development  of  the  bone 
around  the  teeth  suffices  to  bring  about  the  eruption  of  the  teeth. 

Teeth  which  are  partly  erupted  are  liable  to  become  the  seat  of 
chronic  sepsis.  In  the  fully  erupted  tooth  the  “ gingival  trough 


Fig.  29.2 


is  shallow,  in  the  partially  erupted  tooth  it  is  deep  (see  diagram, 
fig.  30).  • 

In  the  deep  trough  septic  matter  is  liable  to  accumulate  and 


1 The  furrow  around  the  tooth  formed  by  the  fold  of  gum  has  been 
named  by  Hopewell-Smith  the  gingival  trough.”  This  term  will  be  used 
throughout  the  following  pages. 

2 From  Vroc.  Hot/.  Soc.  Med. 
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cause  injury  to  the  periodontal  membrane,  which  may  lead  to 
changes  in  the  hard  tissues  as  shown  in  the  case  illustrated  in 
fig.  31. 


(D)  IMPEDED  EEUPTION 

This  condition  may  arise  in  a variety  of  ways.  Premature  loss 
of  a deciduous  tooth  may  be  the  indirect  cause  of  impeded  eruption 
of  its  successor  owing  to  the  tilting  together  of  the  adjacent  teeth. 


Fig.  30. — The  “ gingival  trough  ” in  the  fully  erupted  tooth  is  shown  on 
the  right  side,  that  of  the  partially  erupted  tooth  on  the  left  side. 


Fig.  31. — Mandibular  left  second  molar  showing  extensive  destruction  of 
the  root.  From  a paper  by  A.  Hopewell-Smith.  Proc.  Roy.  Soc.  Med. 
(Odonto.  Sec.),  vol.  iii,  p.  9. 


The  obstructing  agent  may  be  a supernumerary  tooth,  or  may  be 
a persistent  deciduous  tooth  which  has  become  wedged  in  conse- 
quence of  the  approximal  teeth  having  inclined  towards  each  other. 
Geminated  deciduous  teeth  may  act  as  impediments,  and  a case 
has  been  seen  in  which  the  mandibular  central  incisor  was  prevented 
from  erupting  because  absorption  had  taken  place  only  at  that  part 
of  the  root  corresponding  to  the  deciduous  central  incisor,  leaving 
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tile  portion  of  the  root  corresponding  to  the  lateral  incisor  firmly 
embedded  and  unabsorbed. 

(E)  PATHOLOGICAL  CHANGES  IN  TEETH  WHICH  HAVE 
FAILED  TO  ERUPT 

Teeth  which  have  failed  to  erupt  often  show  pathological  changes 
in  their  structure.  The  changes  consist  in  an  &>sorption  of  the 
dentine  and  a replacement  of  the  lost  dentine  by  tissue  of  an 
osseous  character.  A case  illustrating  these  changes  is  described 
by  Williger.^  A maxillary  unerupted  canine  was  removed,  and,  on 


Fig.  32.2 — absorption  areas  well  marked;  2,  absorption  areas  com- 
mencing; 3,  secondary  dentine. 

section,  spots  were  visible  as  if  the  dentine  were  perforated  (fig.  32). 
Microscopical  examination  showed  that  the  dentine  had  been 
absorbed  and  in  great  measure  replaced  liy  osseous  tissue  (fig.  33). 
The  absorption  was  due  to  a growth  of  tissue  from  the  periodontal 
membrane  and  not  from  the  pulp.  The  presence  of  secondary 
dentine  on  the  walls  of  the  pulp  canal  showed  that  the  pulp  liad 
reacted  in  the  same  manner  as  in  other  injuries  of  the  dentine.'^ 


1 Translated  in  Ash’s  Qtiarterly  Circular,  .Tannary,  1909,  from  the 
Correspon'deriz-Blatt  fur  Zahnheilkunde. 

2 By  permission  from  Ash’s  Quarterly  Circular. 

3 In  connection  with  this  subject,  see  papers  by  A.  Hopewell-Smith,  Proc. 
Boy.  Soc.  Med.  (Odonto.  Sec.),  vol.  iii,  p.  9;  and  by  J.  F.  Colyor,  Trana. 
Odonto.  Soc.,  vol.  .\.xv.,  p.  6G. 
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An  interesting  case  is  recorded  by  A.  W.  Baker^  of  an  unerupted 
mandibular  third  molar  which  showed  definite  changes.  A sinus 
led  to  the  tooth,  and  it  is  probable  therefore  that  there  had  been  a 
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Fig.  33.2 


septic  infection  of  the  tooth  crypt.  The  tooth  showed  considerable 
hyperplasia  of  the  cementum,  a thick  layer  of  this  tissue  being 
deposited  external  to  the  enamel  and  the  original  cementum  as 


1 Proc.  Uoy.  Soc.  Med.  (Odonto.  Sec.),  vol.  i,  p.  130. 

2 Copied  by  permission  from  Ash’s  Quarterly  Circular. 
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shown  in  fig.  34.  At  one  part  of  the  root  the  original  tissue  had 
been  reraoved  and  in  places  replaced  by  compact  bone  (fig.  35). 

In  Williger’s  case  quoted  above  there  is  no  mention  of  the 
presence  of  sepsis,  but  in  the  cases  which  have  come  under  my 


Fig.  34.1 — Longitudinal  section.  X 50. 


personal  observation  septic  infection  has  always  been  present,  and 
the  changes  which  occur  in  misplaced  teeth  are  probably  the  result 
of  long-continued  sepsis  of  mild  intensity. 


1 From  Vroc.  Boy.  Soc.  Med. 
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Fig.  35.1 — Transverse  section,  x 60. 
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CHAPTER  III 


Fig.  36. 

is  disturbed,  and  one  or  more  teeth  will  be  found  to  be  disproportion- 
ately large  or  small  in  comparison  with  the  remainder  of  the  series. 

(1)  Permanent  Dentition.— In  the*  permanent  series,  the  tooth 
which  is  most  frequently  developed  to  an  abnormally  large  size  is 
the  maxillary  central  incisor.  Such  teeth  should  not  be  mistaken 
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Variations  in  Size — Variations  in  Number — Variations  in  Shape — 

Anomalous  Teeth 

(A)  VAEIATIONS  IN  SIZE 

There  is  considerable  variation  in  the  general  proportions  of  series 
of  teeth.  See  fig.  36. 

As  a general  rule  the  teeth  comprising  a series  bear  a definite 
relation  in  size  to  one  another.  Occasionally,  however,  this  relation 
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for  a central  incisor  geminated  with  a supernumerary  incisor.  The 
second  mandibular  premolar  and  the  second  mandibular  molar  are, 
occasionally,  abnormally  large.  Diminution  in  size  occurs  mostly 
with  the  lateral  incisors.  These  teeth  may  also  be  modified  in  their 
shape,  and,  in  extreme  cases,  are  represented  by  simple  cones.  The 
maxillary  third  molar,  like  the  lateral  incisor/  is  often  dwarfed  and 
modified  in  shape. 

(2)  Deciduous  Dentition. — The  maxillary  canine  or  mandibular, 
molar  may  be  proportionately  larger  than  the  other  teeth.  Such 
teeth  have  no  particular  interest  unless  they  persist,  in  which  case 
it  is  sometimes  difficult  to  distinguish  them  from  the  permanent 
teeth.  If,  however,  care  is  taken  in  the  examination  of  the  mouth, 
and  the  history  of  former  extractions  is  ascertained,  no  error  is  likely 
to  arise.  A deciduous  canine  can  generally  be  distinguished  from 
a permanent  one  by:  — 

(a)  The  abrupt  termination  of  the  enamel  at  its  neck. 

(h)  The  signs  of  attrition  of  the  cutting  edge. 

(c)  The  size — it  is  proportionately  smaller  than  the  permanent 
tooth. 

(d)  The  enamel,  which  is  usually  translucent. 

A second  mandibular  deciduous  molar  may  be  distinguished  from 
a permanent  one  by  : — 

(a)  The  abrupt  termination  of  the  enamel  at  its  neck. 

(h)  The  absence  of  the  second  premolar. 

It  will,  also,  be  generally  found  wedged  between  the  first  pre- 
molar and  the  first  permanent  molar,  and  on  a lower  level  than 
those  teeth. 


(B)  VARIATIONS  IN  NUMBER. 

(1)  Permanent  Dentition. 

In  the  permanent  series  the  number  of  teetli  may  be  greater  or 
less  than  the  normal  number. 

(1)  Excess  in  Number. — Any  tooth  in  excess  of  the  normal 
number  is  known  as  a supernumerary  tooth.  Supernumerary  teeth 
are  divisible  into  two  groups,  viz.  : — 

(i)  Resembling  -normal  teeth  in  shape  or  character. 

(ii)  Abnormal  in  form. 

(i)  In  this  group  the  supernumerary  tooth  usually  resembles  a 
lateral  incisor,  less  frcquentl}^  a preniolar,  or  a molar,  and,  in  very 
exceptional  cases,  a canine.  As  a rule,  these  teeth  are  found  in 
the  neighbourhood  of  the  tooth  simulated.  In  the  great  majority 
of  cases  they  occur  in  the  maxillary  lateral  incisor  region,  but  an 
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extra  incisor  or  incisors  in  the  mandible  is  by  no  means  rare.  In 
the  maxillary  incisor  region  they  are  generally  either  larger  or 
smaller  than  those  in  the  normal  position;  the  condition  is  often 


Fig.  37. — Model  showing  two  supernumerary  incisors. 

symmetrical  (fig.  37).  A model  showing  a supernumerary  incisor 
with  the  central  incisor  geminated  with  another  tooth  is  shown  in 
fig.  38. 


Tooth  formed  by  gemination  of, 
Incisor  Incisor  apparently,  two  incisors 


Fig.  38. — A model  showing  a supernumerary  incisor  with  the  central 
incisor  geminated  with  another  tooth. 
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An  extra  incisor  is  often  associated  with  cases  of  cleft  palate, 

the  extra  tooth  being  situated  on  the  mesial  side  of  the  cleft.  The 
usual  arrangement  of  the  teeth  in  cleft  palate  cases  is,  starting  from 
the  median  line,  central  incisor,  cleft,  badly  formed  tooth,  canine. 


Central  incisors 


Central  incisors 

f — Supernumerary  incisor 

\ / / 

Badly  formed  tooth 
or  pre-canine 

Canine 

1st  premolar 

2nd  premolar 

- 1st  molar 


Fig.  40. — Unusual  arraiig-ement. 


The  badly  formed  tooth  is  always  situated  in  front  of  the  canine,  and 
has  been  termed  the  “ prc-caniue.”  It  is  the  representative  of  an 
incisor.  When  a third  tooth  is  present  it  is  often  well  formed,  and 
situated  on  the  mesial  side  of  tlic  cleft  (sec  figs.  39,  40,  41). 


h 


Fig.  41. 


Fig.  42. 

u 

, maxilla,  an  extra  tooth  often  appearing  on  both  sides.  In  a remark- 
- able  case  (fig.  43)  which  occurred  in  the  practice  of  C.  Handley, 

'r  there  were  no  less  than  six  premolar  teeth  on  one  side,  in  addition 
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The  relation  of  the  “ pre -canine  ” to  the  suture  is  shown  on 
skiagram  reproduced  in  fig.  42. 

Extra  premolars  are  met  with  both  in  the  mandible  and  in  the 


Tubercular  shaped  supernumerary- 

situated  in  right  pre-maxilla  Left  maxillary  central  incisor 


—Canine 


Extra  incisor  on 

mesial  side  of  cleft 


-Badly  formed  tooth 
on  distal  side  of  cleft 
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to  two  other  supernumerary  teeth.  Blair ^ gives  an  illustration  of 
a case  of  an  unusual  number  of  teeth  in  the  right  maxilla  of  a boy 
fifteen  years  of  age.  Tt  is  a little  difficult  to  determine  the  nature 
of  the  teeth  from  the  illustration,  but  they  appear  to  be  four  pre- 
molars and  four  deciduous  molars.  A model  showing  five  mandi- 
bular premolars  on  one  side  was  exhibited  by  P.  Linnell  at  the 
annual  meeting  the  British  Dental  Association  held  in  Manchester 
in  1892. 

In  the  molar  region  the  additional  tooth  is  generally  found  in 
the  region  of  the  third  molar,  and  generally  erupts  external  to  the 
arch.  The  additional  tooth  is  usually  diminutive  in  size,  and  it  is 


Fig.  43. 


by  no.  means  uncommon  to  find  the  third  molar  also  dwarfed  in 
character. 

Fig.  44.  This  case  was  reported  in  the  Dental  Cosmos, 
December,  1891.  The  patient  was  a man  aged  41;  the  super- 
numerary teeth  had  erupted  at  the  age  of  35. 

Supernumerary  molars  in  the  mandible  are  rare. 

A unique  case  of  supernumerary  teeth  is  recorded  by  Cope.^ 


1 “ Surgery  uiid  Diseases  of  the  Mouth  and  Jaws,”  Third  Edition,  p.  434. 

2 Journ.  Brit.  Dent.  A.s.soc.,  vol.  vii,  p.  254. 
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The  following  was  the  dental  formula:  — 

i’  5 r 3^33 

1.  4,  c.  2,  pm.  p,  m.  3 V. 

The  first  t^vo  molars  were  furnished  with  acce'ssory  lobes.  A 
brother  of  this  patient  had — 

i.  f , c.  r,  pm.  1,  m.  f, 

and  a sister — 

: 3 _ 1 2 2^3 

1.  -3,  c.  1,  pm.  1,  2,  m.  3. 
a grandmother  had — i.  | . 

A remarkable  case  of  supernumerary  teeth  has  been  recorded  by 
J.  H.  Gibbs. ^ A child  aged  two  years  and  nine  months  exhibited 


Fig.  44.2 


a swelling  of  the  right  side  of  the  mandible.  All  the  deciduous  teeth 
were  fully  erupted,  and  projecting  through  the  gum  below  the  level 
of  the  deciduous  canine  was  a tooth  composed  of  the  geminated 
crowns  of  a deciduous  lateral  and  canine.  The  swelling  was  opened 
and  six  teeth  removed,  which  were  found  on  examination  to  be  four 
deciduous  molars  and  two  permanent  molars,  of  which  two  of  the 
deciduous  molars  and  one  of  the  permanent  molars  morphologically 
belonged  to  the  left  side. 

The  teeth  removed  from  the  tumour  are  shown  in  fig.  45.  Unfor- 
tunately a skiagram  of  the  case  was  not  taken  before  operation. 
The  drawing  fig.  46  shows  the  relative  position  of  the  parts. 

This  case  was  probably  of  a teratomatous  nature  and  was  an 
example  of  reduplication  of  the  alveolar  portion  of  the  mandible. 


1 Trans.  Int.  Med.  Cong.  (Stomatological  Section),  1913. 

2 From  Denial  Cosmos. 
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and  it  is  possible  that  the  cases  recorded  by  Biair  and  Handley  were 
of  a similar  nature. 


it 

# -F  ‘ ^ 

me 

R I! 

p 

■■  '1^ 
p'*  * ' 

r I I 

% 

Fig.  45. — Top  row — in  use;  middle  row — geminated  lateral  incisor  and 
canine,  two  deciduous  molars  and  permanent  molar;  bottom  row — two 
deciduous  molars  and  permanent  molar  morphologically  belonging  to  left 
side.  (From  Proc.  17th  Int.  Med.  Congress,  Stomatological  Section.) 


Fig.  4G. — Drawing  of  the  tumour  made  after  the  operation  to  show  the 
relative  position  of  the  parts.  (From  Proc.  17th  Int.  Med.  Congress,  Stomato- 
logical Section.) 

(ii)  In  this  group  many  varieties  are  met  with  (fig.  47),  but  they 
may  be  conveniently  gro-uped  into  two  principal  types — namely,  the 
conical  and  the  tubcrculated  (figs.  48,  40). 
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Fig.  47. — ^Varieties  of  supernumerary  teeth. 
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The  conical  supernumerary  teeth  are  usually  met  with  between 
the  maxillary  central  incisors;  more  rarely  they  appear  between  the 
central  and  lateral  incisors,  or  between  the  latter  tooth  and  the 
canine.  In 'fig.  50  the  tooth  is  in  an  inverted  position  in  the  bone. 


Fig.  50. 


The  cone-shaped  supernumerary  may  erupt  posterior  to  the  incisor, 
and  occasionally  two  extra,  teeth  may  be  present,  one  in  the  left 
premaxilla,  and  the  other  in  the  right  premaxilla. 

These  cone-shaped  teeth  are  also  found  in  the  molar  region,  and 
at  times  appear  as  accessory  cusps,  being  geminated  with  the  molars. 


Fig.  51. 


The  case  shown  in  fig.  51  is  of  interest,  and  is  copied  from  the 
Dental  Cosmos.  The  supernumerary  here  was  quite  free  from  the 
molar.  In  rare  instances  an  extra  tooth  is  present  between  the 
mandibular  first  and  second  molars  on  either  side,  and  in  a specimen 
in  the  Museum  of  the  Koyal  College  of  Surgeons  two  small  teeth 
are  present  in'  the  position  of  the  left  mandibular  first  molar,  these 
teeth  having  appeared  after  the  removal  of  the  first  and  second 
molars.  In  the  specimen  shown  in  fig.  52  three  small  cone-shaped 
teeth  occupy  the  position  of  the  right  mandibular  canine;  and 
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E.  Urbantschitsch^  records  a case  where  seven  small  teeth  of 
different  sizes  erupted  in  the  region  of  the  right  maxillary  lateral 
and  canine.  Cone-shaped  supernumerary  teeth  are  met  with, 
although  rarely,  between  the  deciduous  upper  central  incisors. 

Kirk^  records  a case  in  which  thirteen  supernumerary  teeth 
occupied  the  position  of  the  maxillary  left  central  incisor  which  was 


Fig.  52. 

unerupted  (fig.  53),  and  Dr.  Huey  describes  a case  in  which  thirty- 
five  teeth  were  present  in  the  bone  in  that  position.  As  to  the 
possible  relation  of  this  type  of  case  to  composite  odontomes  see 
p.  645. 


Fig.  53.3 — Kirk. 

Four  different  views  of  the  normal  incisor,  with  its  group  of  super- 
numerary satellites,  in  their  correct  relative  position  to  one  another. 

The  tuberculated  varieties  usually  appear  on  either  side  of  the 
median  fine  immediately  posterior  to  the  upper  central  incisors 
which  may  be  displaced.  They  are  frequently  symmetrical  and  give 


1 Ash’s  Quarterly  Circular,  October,  1908.  Translated  from  the  Oester- 
reich-Ungarische  Vierteljahrsschrift  fur  Zahnheilkunde. 

2 Dental  Cosmos,  April,  1898,  p.  281. 

3 From  Dental  Cosmos. 
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rise  to  n,  well-defined  variety  of  irregularity  (fig.  54).  Two  extra 
teeth  of  tubercular  shape  may  be  present  in  one  premaxilla,  but  this 
condition  is  rare. 

Abnormally  shaped  supernumerary  teeth  rarely  have  more  than 
one  root.  A conical  supernumerary  tooth  with  two  roots  is  shown 
in  fig.  55. 


Fig.  54. — Two  tuberculated  supernumerary  teeth  immediately  posterior  to 
the  central  incisors.  > 

Case.s  of  Superymmcrary  Deciduous  Teeth  follo7ved  by  Super- 
numerary Teeth  in  the  Permanent  Series. 

A few  cases  have  been  recorded  in  which  supernumerary 
deciduous  teeth  have  been  followed  by  supernumerary  teeth  in  the 


Fig.  55. — A conical  shaped  supernumerary  tooth  with  two  roots.  From 
the  Museum  of  the  Victoria  Dental  Hospital. 

permanent  series.  In  the  Transactions  of  the  Manchester  Odonto- 
logical  Society  (vol.  iv,  No.  6)  G.  Whittaker  reports  a case  where 
two  deciduous  supernumerary  mandibular  incisors  v-ere  followed  by 
supernumerai^  teeth  in  the  permanent  series,  and  a similar  case 
has  been  recorded  by  J.  Ackery.  An  instance  of  an  extra  per- 
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manent  lateral  incisor  preceded  by  geminated  deciduous  central  and 
lateral  incisors  was  recorded  by  A.  Drake  A 

The  comparative  scarcity  of  recorded  cases  may  be  no  index  of 
their  actual  frequency.  Statistics  of  cases  of  this  kind  would  be 
interesting  and  instructive. 

Origin  of  Supernumerary  Teeth. — It  is  difficult  to  account  for 
the  presence  of  supernumerary  teetli.  The  ordinary  cone-shaped 
variety  appears  in  two  situations,  namely — near  the  median  line 
towards  the  front  of  the  mouth  or  in  the  regiion  of  the  molars.  In 
these  regions  masses  of  epithelium,  called  epithelial  pearls,  are 
frequently'  met  with,  and  Bland- Sutton  suggests  that  there  may  be 
a connection  between  the  development  of  epithelial  pearls  and 
supernumerary  teeth,  J,  G.  Turner^  considers  that  supernumerary 
teeth  may  have  some  connection  with  the  developmental  fissures 
of  the  face  and  neck. 

W.  H.  Duckworth^  has  drawn  attention  to  the  occurrence  in 
human  crania  of  small  dental  masses  which  appear  in  the  alveolar 
process  of  the  maxilla  and  are  nearly  always  found  between  the  last 
premolar  and  the  first  molar.  He  discusses  the  possibility  that 
these  dental  masses  are  the  remains  of  deciduous  teeth,  and  against 
this  view  he  points  out  (1)  that  they  rarely  occur  in  the  mandible ; 
(2)  that  the  various  races  of  man  present  these  appearances  in 
altogether  different  degrees  ; and  (3)  that  they  occur  systematically 
on  both  sides  of  the  palate  with  comparative  frequency.  He  inclines 
to  the  view  that  these  fragments  represent  aborted  teeth. 

Treatment. — Supernumerary  teeth,  abnormal  in  shape,  fre- 
quently appear  before  the  permanent  teeth.  They  should  be 
removed  as  soon  as  they  are  recognized,  but  if  their  presence  has 
been  overlooked  and  the  teeth  are  in  a crowded  condition  it  may 
be  advisable;  under  certain  conditions,  to  retain  them. 

(2)  Deficiency  in  Number. — The  deficiency  may  be  limited  to  a 
single  tooth  or  may  extend  to  the  whole  series,  but  the  commonest 
condition  is  that  in  which  one  or  two  teeth  only  are  missing. 

The  maxillary  laterals  are,  perhaps,  most  frequently  missing; 
after  these,  the  mandibular  second  premolars  and  the  maxillary 
third  molars.  With  regard  to  the  absence  of  the  maxillary  third 
molars  care  must  be  taken  to  ascertain  that  the  teeth  supposed  to 
be  first  and  second  molars  are  not  in  reality  second  and  third  molars, 
the  first  having  been  lost  at  an  early  age. 


1 Denial  Record,  December,  1904,  p.  555. 

2 Trans.  Odonto.  Soc.,  vol.  xxxii,  p.  33. 

2 Ibid.,  vol.  xxxix,  p.  58. 
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The  absence  of  a maxillary  lateral  incisor  on  one  side  is  often 
associated  with  mal-development  of  the  corresponding  tooth  on  the 
other  side.  Absence  of  the  lateral  incisors  is  met  with  in  skulls  of 
semi-civilized  and  barbaric  races,  and  Wright^  records  such  a case 
in  the  skull  of  a neolithic  man.  R.  Clement  Lucas^  states  that 
hare-lip  and  cleft  palate  in  the  child  are  often  associated  with  the 
absence  of  the  lateral  incisors  or  with  an  ill-developed  incisor  in  one 
of  the  parents. 

The  absence  of  the  third  molars  would  appear  to  be  more 
common  in  highly  civilized  than  in  primitive  races.  Absence  of  one 
or  both  mandibular;  central  incisors  is  a rare  condition. 

Persistence  of  the  deciduous  canine  is  met  with  in  a large  number 
of  patients,  mostly  females.  In  these  cases  the  permanent  successor 
is  always  present,  but  is  situated  in  an  erratic  position.  The 
congenital  absence  of  a tooth  or  teeth  can  only  be  determined  by 
means  of  the  X-rays. 

The  whole  ^roup  of  incisors,  maxillary  and  mandibular,  may  be 
absent,  occasionally  the  premolars,  and  very  rarely  the  molars.  In 
cases  where  a large  number  of  permanent  teeth  are  absent  the  first 
molars  are  usually  present  on  either  side  in  maxilla  and  mandible 
and  one  or  two  badly  shaped  teeth  in  the  incisor  region  (fig.  56). 
An  instance  of  marked  deficiency  of  permanent  teeth  in  twins  aged 
sixteen  years  was  observed  by  T.  Clarence.  Their  dentitions 
were  : — 

76  4c  1 I 1 c45  7 76  4c  1 1 c4  67 

6 dcba  I abc  e dcba  abc 

A very  interesting  ca;Se  is  recorded  by  Jarre. ^ There  were  no 
deciduous  teeth  until  the  age  of  fifteen  months  when  a tootli  conical 
in  form  appeared  in  the  maxilla  on  the  left  side  of  the  median  line. 
Four  months  later  a similar  tooth  appeared  on  the  right  side.  At 
the  age  of  twenty-three  months  a tooth  erupted  in  the  situation  of 
the  maxillary  right  lateral.  About  the  third  year  two  more  teeth 
appeared  in  the  maxilla  on  the  right  and  left  sides,  the  size  and 
form  of  deciduous  molars.  No  teeth  appeared  in  the  mandible.  At 
the  age  of  seven  years  the  three  teelh  in  the  incisor  region  were 
replaced  by  three  others,  also  conical  in  form.  The  deciduous 
molars  were  persistent  at  the  age  of  twelve  when  the  condition  of 
the  jaws  was  as  follows:  In  the  maxilla  five  teeth,  tliree  being 


1 Proc.  lioij.  Soc.  Med.,  vol.  ii  (Odonto.  Sec.),  p.  3. 

2 British  Journal  of  Children’s  Diseases,  November  19,  1904. 

3 Dental  Cosmos,  June,  1892,  p.  4G8. 
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permanent,  two  deciduous;  in  the  mandible  no  teeth.  The  hair 
on  this  patient’s  head  was  scanty,  the  scalp  being  plainly  seen, 
while  the  rest  of  the  body  was  entirely  hairless.  The  nails  presented 
peculiarities.  They  were  covered  with  white  opaque  spots  and 
streaks  which  occupied  the  whole  thickness  of  the  tissue,  this 


Fig.  56. — Models  showing  deficiency  in  the  number  of  permanent  teeth. 
The  patient  was  a man,  aged  35. 

condition  having  been  present  since  birth.  The  lenses  were  normal. 
The  skin  was  loose  and  wrinkled.  The  fact  that  the  nutrition  of 
the  teeth,  hair  and  nails  had  been  affected  was  interesting. 

Where  there  is  marked  deficiency  in  the  number  of  teeth,  both 
sides  of  the  jaws  are  usually  affected,  although  not  necessarily  to 
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the  same  extent.  For  example,  a girl  aged  nine  years  had  no  teeth 
on  the  left  side  of  the  mandible  and  only  the  deciduous  canine, 
second  deciduous  molar  and  first  permanent  molar  on  the  left  side 
of  the  maxilla,  while  on  the  right  side,  only  the  first  incisors  in  both 
maxilla  and  mandible  were  missing.  The.  left  side  of  the  girl’s 
scalp  was  almost  totally  devoid  of  hair.^ 

A case  of  entire  absence  of  teeth  accompanied  by  marked 
deficiency  of  hair  is  recorded  by  Guildford.^  The  patient,  a man 
aged  forty-eight,  was  nearly  bald,  there  being  only  a slight  covering 
of  down.  Hair  was  present  in  the  pubic  and  axillary  regions,  but  the 
surface  of  the  body  was  entirely  free  from  hair.  The  sudoriferous 
glands  were  absent  or  suppressed,  for  he  had  never  perspired,  and 
he  had  no  sense  of  smell  or  taste.  Of  his  six  children  two  showed 
signs  of  inherited  abnormality  in  having  only  about  half  the  usual 
number  of  teeth. 

A case  of  total  absence  of  teeth  in  a boy  aged  sixteen  is  recorded 
by  W.  Rushton.^  The  only  other  abnormality  associated  with  the 
condition  was  in  the  hair,  which  was  of  a soft  character  resembling 
wool. 

Total  absence  of  teeth  in  two  brothers  has  been  recorded  by 
J.  H.  Gibbs. ^ There  was  definite  abnormality  of  the  skin,  nails, 
hair  and  sudoriferous  glands  and  a history  of  defective  tooth  forma- 
tion in  other  members  of  the  family,  the  defect  being  transmitted 
through  the  female  parent. 

Cases  of  deficiency  of  teeth  associated  with  abundance  of  hair 

have  been  recorded.  In  the  case  of  Andrian  Jeftichfen,^  the  whole 
of  the  face,  nose,  forehead,  cheeks,  and  ears  was  covered  with  long 
brown  hair,  which  also  extended  partly  down  the  back.  His  son, 
Fedor,  at  the  age  of  three  years  showed  the  same  tendency  to  hairi- 
ness. The  father  had  no  teeth  up  to  seventeen  years  of  age,  and 
eventually  only  erupted  four  teeth  in  the  mandible  and  one  in  the 
maxilla.  The  son  Fedor,  at  the  age  of  three,  possessed  only  four 
incisors  in  the  maxilla.  The  Burmese  hairy  famil^^  consisting  of 
grandfather,  mother,  and  son,  are  said  to  have  been  deficient  in  the 
number  of  their  teeth,  but  there  is  no  reliable  record. 

From  the  foregoing  cases  it  is  evident  that  there  is  a correlation 
between  the  hair  and  the  teeth.  In  one  class  there  is  deficiency 


1 Recorded  by  P.  Ledger  Etheridge  (Brit.  Dent.  Jouni.,  January,  15,  1913). 

2 Transactions  World’s  Columbian  Dental  Congress,  p.  257. 

3 Trans.  Odonto.  Soc.,  vol.  xxxvi,  p.  17. 

4 Dental  Becord,  November  1,  1915,  ]).  669. 

3 Brit.  Journ.  Dent.  Sci.,  vol.  xvi,  p.  527. 
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of  both  structures ; in  the  other  deficiency  of  teeth  is  associated  with 
redundance  of  hair. 

W.  A.  Maggs^  has  recorded  a case  where  defective  develop- 
ment of  the  permanent  teeth  was  associated  with  malformation 
of  the  eyes  and  anus.  The  patient  was  a girl,  aged  eighteen.  The 
anus,  imperforate  at  birth,  was  established  by  operation.  In 
the  maxilla,  the  incisors  and  molars  were  absent.  In  the  man- 
dible ten  teeth  were  present ; the  teeth  were  badly  formed.  The 
condition  of  the  eyes  was  as  follows  : Each  eye  was  very  deficient 
in  size  (microphthalmos) ; there  was  almost  complete  absence  of 
hides,  but  the  lenses  were  present,  as  ascertained  by  oblique 
illumination.  Each  ey©  had  thirteen  dioptres  of  myopia,  and  was 
not  improved  by  spherical  glasses.  The  ophthalmoscope  showed  the 
discs  to  be  small.  There  was  no  coloboma  of  choroid,  but  a few 
patches  of  02>aque  nerve  fibres  were  seen  in  the  retina.  Vision  was 
defective  in  each  eye.  There  was  nothing  suggestive  of  specific 
disease.  The  hair  and  nails  were  normal. 

(2)  Deciduous  Dentition 

Absence  of  one  or  more  deciduous  incisors,  either  maxillary  or 
mandibular,  is  not  so  common  as  an  excess  in  number.  In  shape 
supernumerary  teeth  simulate  the  neighbouring  teeth.  They  are 
generally  found  in  the  incisor  region.  In  a case  which  J.  iVckery 
reported,  the  history  of  which  he  followed,  the  deciduous  teeth  in 
the  incisor  region  were  succeeded  by  six  permanent  teeth.  A model 
showing  two  supernumerary  deciduous  incisors  is  shown  in  fig.  57 
and  one  showing  absence  of  a lateral  incisor  in  fig.  58. 

(C)  VAEIATIONS  IN  SHAPE 

Certain  variations  in  form,  shape,  or  structure  are  included  under 
this  heading.  They  will  be  considered  under  the  following  sub- 
headings : — 

(1)  Gemination. 

(2)  Enamel  nodules. 

(3)  Variations  in  the  number  of  cusps  and  roots. 

(4)  Variations  from  the  normal,  involving  many  teeth. 

(1)  Gemination. — This  term  is  used  to  denote  the-  union  of  two 
or  more  teeth  by  means  of  one  or  more  dental  tissues. 


1 Trans.  Odonto.  Soc.,  vol.  xxii,  p.  181. 
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(a)  Permanent  Dentition 

Molars  are  sometimes  geminated  and  also  lateral  incisors  and 
canines,  but  gemination  is  very  rare  between  * canine  and  premolar, 
premolar  and  premolar,  first  molar  and  premolar. 

Occasionally  supernumerary  and  permanent  teeth  are  geminated, 
usually  in  the  molar  region  (fig.  66),  but  it  is  not  uncommon  to 


Fig.  57. 


find  a central  or  a lateral  incisor  united  with  a supernumerary 
lateral,  and,  therefore,  before  expressing  an  opinion  as  to  the  absence 
of  a permanent  tooth,  care  should  be  taken  to  ascertain  that  it  is 
not  united  to  its  neighbour;  further,  an  abnormally  large  tooth 
should  be  differentiated  from  two  geminated  teeth. 


Fig.  58. 


Geminated  teeth  may  be  united  throughout  their  entire  length, 
or  the  union  may  be  restricted  to  the  crowns  (figs.  59,  60). 

The  following  figures  show  several ' forms  of  gemination.  In 
fig.  61  two  mandibular  incisors  united  throughout  their  whole 
length  are  shown,  while  fig.  62  shows  a similar  condition  in  the 
maxillary  teeth  ; fig.  60  is  a specimen  in  which  the  crowns  only  are 
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united;  in  figs.  63,  64,  65  two  molars  are  geminated;  in  fig.  66  a 
molar  and  supernumerary  tooth  are  united;  fig.  67  is  a model 
showing  symmetrical  gemination  of  centrals  with  supernumerary 
laterals. 


Fig.  65.  Fig.  66. 


An  example  of  gemination  between  two  maxillary  premolars  is 
shown  in  fig.  68,  in  fig.  69  is  shown  a specimen  composed  of  four 
premolars  grown  together,  and  in  fig.  70  two  mandibular  premolars 
are  seen  wrapped  round  one  another.  When  the  crowns  alone  are 
united,  the  union  of  geminated  teeth  is  by  continuity  of  both  dentine 
and  enamel;  but  when  the  union  extends  the  whole  length  of  the 
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tooth  there  is  also  a continuity  of  cementum.  Geminated  teeth 
may  have  a single  or  two  separate  pulp  chambers. 

A curious  case  of  gemination  has  been  recorded  by  E.  Goodman.^ 
The  mass  occupied  the  position  of  the  maxillary  right  central  incisor, 


Fig.  67. — a,  geminated  central  and  supernumerary  lateral  incisors; 
h,  lateral  incisors. 


and  was  found  to  be  composed  of  three  distinct  teeth,  the  appear- 
ance presented  being  shown  in  figs.  71  and  72;  tlie  lateral  incisor  was 
present. 


1 Journ.  Brit.  Dent.  .i.<isoc.,  vol.  xv,  p.  28. 

2 From  Jonrn.  Brit.  Dent,  .issoc. 
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There  is  reason  to  believe  that  some  of  the  abnormally  shaped 
teeth,  formerly  termed  odontomes  coronaires,  are  in  reality  examples 
of  gemination.  The  specimen  shown  in  fig.  73  proved,  on  section, 
to  be  two  geminated  teeth  (see  fig.  74). 


Fig.  73.1 — This  tooth  Avas  removed  from  the  region  of  the  mandibular 
second  molar. 


Fig.  74.1 — Section  of  fig.  73 — a,  enamel;  h,  cementum;  c,  dentine. 


Fig.  75. 

The  specimen  illustrated  in  fig.  75  was  removed  from  the  region 
of  the  mandibular  third  molar.  The  section  fig.  76  shows  that  it  is 


1 From  Journ.  Brit.  Dent.  Assoc 
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an  example  of  gemination  of  a third  molar  with  a supernumei-ary 
molar,  the  pulp  chambers  of  the  two  teeth  forming  a single  cavity. 


Fig.  76. — a,  enamel;  b,  dentine;  c,  cementnm;  d,  pulp  cavity;  e,  filling 
material. 


(h)  Beciduous  Dentition 

Geminated  teeth  are  more  often  found  in  the  deciduous  than 
in  the  permanent  dentition.  They  are  rarely  symmetrical,  and 
occur  in  the  mandible  more  frequently  than  in  the  maxilla.  The 
lateral,  incisor  and  the  canine  are  the  teeth  generally  united,  but 
gemination  of  the  central  and  lateral  incisors  has  also  been  recorded. 
W.  Hem  has  recorded  a case  in  which  geminated  teeth  were  followed 
by  the  absence  of  a permanent  incisor  in  the  same  region,  and  this 


Fig.  79.  Fig.  80.  Fig.  81. 


Emimel  nodules. 
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would  seem  to  indicate  that  only  one  germ  was  given  off  from  the 
two  teeth. 

In  some  cases  the  line  of  fusion  is  well  marked  (fig.  77,  a and  b), 
but  in  others  it  is  scarcely  perceptible  (fig.  77,  c).  The  unioA  is 
by  continuity  of  dentine  with  dentine,  and  in  some  examples  the 


pulps  coalesce.  An  example  of  gemination  of  three  deciduous  teeth 
is  shown  in  fig.  78. 

(2)  Enamel  Nodules. — Enamel  nodules  are  those  small  ex- 
crescences, apparently  consisting  of  enamel,  which  are  occasionally 
met  with  upon  the  roots  of  teeth.  They  are  generally  found  upon 


Fig.  84. — Section  tlirough  an  enamel  nodule  upon  a maxillary  second 
molar. 

multiple-rooted  teeth,  being  situated  in  a position  a little  below  the 
neck,  and  often  at  the  junction  of  two  roots.  On  section,  they  are 
found  to  consist  of  a cone  of  dentine  covered  with  a fairly  thick 
layer  of  enamel  (fig.  84).  It  will  often  be  found  that  a sharp 
lamina  of  enamel  connects  the  nodule  with  the  crown  of  the  tooth. 


Fig.  82. — Maxillary  molar  with 
two  enamel  nodules. 


Fig.  83. — Maxillary  molar  show- 
ing large  enamel  nodule. 
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Although  generally  seen  upon  multiple-rooted  teeth,  enamel  nodules 
are  occasionally  met  with  on  teeth  with  single  roots.  Enamel 
nodules  are  mostly  found  on  the  maxillary  molars,  and  are  situated 
between  the  palatine  and  buccal  roots. 

If  a supernumerary  root  is  present  the  enamel  nodule  is  placed 
between  the  anterior  aspect  of  the  palatine  root  and  the  super- 
numerary root.  In  specimens  showing  two  enamel  nodules,  in 
addition  to  an  extra  root,  one  nodule  is  usually  situated  between 


Fm.  85. 


the  supernumerary  and  the  palatine  roots  and  the  other  between 
the  supernumerary  root  and  the  anterior  buccal  root.  Occasionally 
an  enamel  nodule  is  found  springing  from  a point  'halfway  up  the 
anterior  aspect  of  the  palatine  root  of  the  maxillary  molars. 

In  the  Museum  of  the  Royal  College  of  Surgeons  there  is  an 
example  of  an  enamel  nodule  on  the  single  root  of  a supernumerary 
tooth  and  another  of  a.  mandibular  molar  witb  a large  enamel  nodule 
occupying  the  position  of  the  posterior  root. 


JUk 

Fig.  86. — Prolongation  of  enamel  Fig.  87. — Prolongation  of  enamel 
between  the  roots  of  a mandibular  between  the  roots  of  a maxillary 
molar.  molar. 

Thti  specimen  (fig.  83)  represents  a very  large  nodule  between 
two  palatine  roots  of  ah  upper  molar,  while  that  in  fig.  85  shows 
a nodule  situated  at  the  apex  of  the  root  of  a maxillary  molar. 

The  transition  from  enamel  nodules  to  supernumerar}^  cusps  or 
teeth  and  also  to  those  prolongations  of  enamel  which  are  seen 
running  between  the  roots  of  multiple  teeth,  especially  upper 
molars  (figs.  86  and  87),  is  probably  one  of  degree  only.  Enamel 
nodules  may  be  accounted  for  by  dichotomy  of  the  developmental 
germ,  that  is  to  isay,  a budding  from  the  tissues  connected  with  the 
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process  of  tooth  formation;  but  Wedi,  in  accounting  for  them,  says: 
“ It  is  obvious  that  the  nodules  or  ridges  which  are  met  with  upon 
the  molars  are  the  result  of  localized  continuations  of  the  develop- 
ment of  the  enamel  between  the  already  developed  basal  portion 
of  the  roots,  and  are  produced  by  the  strip  of  the  enamel  organs 
which  has  persisted  longer  than  the  rest.” 

(3)  Variations  in  the  Number  of  Roots  and  Cusps,  and  in  the 
Direction  of  the  Roots. — In  dealing  with  this  division  it  is  only 
possible  to  consider  a few  of  the  more  common  varieties.  The 
variations  from  the  normal  caused  by  flexions  and  torsions  of  the 
roots  are  almost  endless;  in  most  instances  these  variations  are  due 
to  movements  of  the  developing  tooth  in  mal-directions  through 
crowding.  The  flexion  of  the  root  may  take  place  at  any  part  of 
the  root  from  the  neck  to  the  apex,  and  may  be  single  or  multiple. 
The  twisting  varies  considerably  in  degree. 

(a)  Permanent  Dentition 

(1)  Maxillary  Teeth 

(a)  Central  Incisor. — The  following  are  some  of  the  variations  in 
shape  met  with  : — 

(i)  A considerable  flattening  from  before  backwards  (fig.  88). 

(ii)  The  crown  altered  so  as  to  resemble  a simple  cone  (fig.  89).  ‘ 

(iii)  Disproportion  between  length  of  crown  and  root  (fig.  90, 
a,  h). 

(iv)  Disproportion  between  width  of  the  crown  and  the  root 
(fig.  90,  d). 

(v)  Marked  development  of  the  posterior  cervico-marginal  ridge 
(fig.  90,  c). 

(vi)  Groove  running  from  the  posterior  cervico-marginal  ridge  on 
to  the  root  (fig.  90,  g). 

(vii)  A bending  in  of  the  mesial  aspect  of  the  tooth  near  the 
neck  (fig.  90,  c). 

(viii)  A bending  in  the  axis  of  the  root  and  the  crown. 

(ix)  A peculiar  shape  of  the  labial  surface  due  to  thickening  of 
the  mesial  and  labial  margins. 

(x)  A projection  from  the  labial  aspect  (fig.  90,  /). 

(xi)  An  extra  root  (fig.  91). 

(xii)  Curvation  of  the  terminal  portion  of  the  root  (uncommon) 
(fig.  90,  e). 

(b)  Lateral  Incisor. 

(i)  Variation  in  shape  of  the  crown,  the  mesial  and  distal  angles 
being  so  rounded  as  to  cause  the  tooth  to  mimic  a canine. 
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Fig.  88. 


Pig.  90. 
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(ii)  Tlie  crown  so  altered  as  to  appear  as  a simple  cone. 

(iii)  Pronounced  lingual  fossa  due  to  development  of  the  posterior 
oervico-marginal  ridge  (fig.  92,  c). 

(iv)  Development  of  a cusp  from  the  posterior  oervico-marginal 
ridge,  accompanied  by  a groove  running  down  the  root  (fig.  92,  d). 

(v)  A notch  on  the  cutting  edge  towards  the  mesial  angle 
(fig.  92,  a). 

(vi)  The  root  may  be  considerably  flattened  and  grooved 
laterally. 

(vii)  Curvature  of  the  root  (common)  (fig.  92,  h). 

(viii)  Depression  in  the  mesial  aspect  of  the  root  near  neck 
(fig.  92,  h). 


Fig.  91. 


(ix)  A kink  on  the  mesial  aspect  of  the  crown  (fig.  92,  e). 

(x)  An  extra  root. 

(c)  Canine. 

(i)  Excessive_  length  of  root.  The  tooth  may  measure  1|-  in. 

(ii)  The  root  may  be  grooved  and  bifurcation  of  the  apex  may 
take  place.  (The  latter  is  very  rare.) 

(iii)  Flexion  of  the  root,  met  with  principally  in  those  teeth 
which  erupt  external  or  internal  to  the  arch. 

(iv)  Development  of  a cusp  from  the  posterior  oervico-marginal 
ridge.  This  irregularity  may  be  so  marked  as  to  cause  the  tooth  to 
mimic  a pre molar. 
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(v)  The  cuttiDg  edge  may  be  divided  into  two  unequal  cusps  by 
a notch. 

(d)  Premolars. — The  first  premolar  is  very  irregular  in  regard 


Fig.  93. — Two-rooted  maxillary  first  premolars. 


Fig.  94. — Three-rooted  maxillary  first  premolars. 


Deep  sulcus 


Deep  ridge 

Deep  ridge  between  roots 

Roots  much  flattened  and 
curved 


Fig.  95.1 — Side  view  of  tooth. 


Anterior  surface  of  crown 

Deep  ridge 
Rudimentary  second  root 

Deep  ridge 


Fig.  96.1 — Anterior  view  of  tooth. 


1 From  Jouni.  Tint.  Dent.  As.90c. 
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to  the  form  and  number  of  its  roots,  Externally  the  root  nearly 
always  shows  signs  of  bifurcation,  and  in  some  cases  possesses  two 


or  three  well-defined  roots.  When  there  are  three  roots  they  are 
arranged  on  the  same  plan  as  in  the  maxillary  molar. 

A curious  first  premolar  is  shown  in  figs.  95  and  96.^ 

The  second  premolar  is  more  constant  in  form  than  the  first 
premolar.  Two  or  three  roots  may  be  present.  An  extra  cusp 
occasionally  appears  on  the  premolars  (fig.  97). 


A- ■ ■ 


Fig.  97. 


Fig.  98. — Maxillary  first  molars,  with  supernumerary  roots  between  the 
anterior  buccal  and  palatine  roots. 


(e)  Molars. — The  first  molar  may  have  a fourth  root.  The 
fourth  root  is-  always  situated  between  the  anterior  buccal  and  the 
palatine  roots.  A fifth  root  is  occasionally  seen.  The  roots  may 
be  fused  together,  a union  of  the  posterior  buccal  and  palatine  being 
most  common  (fig.  99).  At  times  all  three  roots  may  be  fused  to- 
gether (fig.  100).  H.  P.  PickerilP  has  recorded  an  interesting  variation 


Fig.  99. — Maxillary  first  molar, 
the  posterior  buccal  and  palatine 
roots  being  united  by  cementum. 


Fig.  100. — Maxillary  first  molar, 
showing  all  three  roots  united  by 
cementum. 


1 Described  by  J.  F.  Rymer,  Journ.  Brit.  Dent.  Assoc.,  vol.  xvi,  p.  162. 

2 Proc.  Boy.  Soc.  Med.  (Odonto.  Sec.),  vol.  ii,  p.  150. 
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of  the  first  Tnaxillary  molars  (fig.  101).  Tire  crowns  were  large 
but  normal  in  shape;  the  apices,  instead  of  being  conical,  presented 
a large,  uneven  quadrilateral  surface,  the  naked-eye  appearance 


Fig.  101.  X 2i. 

From  Proc.  Roy.  Soc.  Med. 


suggesting  that  four  roots  had  spread  out,  become  fused,  and  the 
‘centre  filled  in  with  a plug  of  cenuMitum.  A section  (fig.  102)  showed 
one  large  centi'al  quadrilaic'ral  pulp  cavity  surrounded  by  a circular 


Fig.  102.  x 2. 

From  Proc.  Roy.  Soc.  Med. 
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and  parallel  wall  of  dentine.  The  buccal  roots  of  the  maxillary 
molars  are  often  curved,  and  may  approximate  at  their  apices  so  as 
to  embrace  the  septum. 

An  extra  cusp  is  often  seen  on  the  mesio-lingual  and,  occasion- 
ally, on  the  buccal  aspects.  There  is  some  evidence  that  the  extra 
cusps  in  the  latter  situation  are  really  due  to  gemination  with  a 
supernumerary  tooth. 

The  second  molar  may  present  abnormalities  similar  to  the  first. 
A peculiar  flattening  of  the  tooth,  as  shown  in  fig.  103,  is  met  with. 


Fig.  103. — Abnormally  shaped  maxillary  second  molars. 

The  third  molar  presents  an  immense  variety  of  shapes.  The 
roots  may  be  all  fused  together,  and  in  one  specimen  in  the  Museum 
of  the  Eoyal  College  of  Surgeons  the  apex  is  cup-shaped  with 
numerous  holes  for  the  vessels  of  the  pulp  to  enter.  The  roots 
may  be  inqreased  in  number,  and  flexions  are  often  present  (figs.  104 
and  105). 


Fig.  104. — Abnormal  maxillary  Fig.  105.  — Maxillary  third 

third  molar.  molar,  showing  a peculiar  flexion 

of  the  buccal  roots. 

The  normal  jDosition  of  the  roots  of  the  molars  may  be  altered 
by  the  posterior  buccal  root  being  displaced  inwards  and  forwards. 
This  variation  is  termed  “ oblique  rooted,”  and  attention  was  first 
drawn  to  it  by  Booth  PearsalB  (see  figs.  106  to  109). 

(2)  Mandibular  Teeth 

(a)  Incisors. 

(i)  The  crown  may  be  altered  so  as  to  resemble  a single  cone. 

(ii)  A notch  may  be  present  on  the  cutting  edge  (fig.  110,  a). 

(iii)  A thickening  may  occur  on  the  labial  aspect  in  the  median 
'line  (fig.  110,  h). 


1 Joiirn.  Brit.  Dent.  Assoc.,  vol.  x,  p.  38. 
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(iv)  An  extra  root  may  arise  from  the  approximal  or  lingual 
surface. 

{h)  Canine. — The  root  may  be  bifurcated  (fig.  Ill),  or  an  extra 
root  may  be  present.  In  the  case  of  bifurcation  the  variation 
usually  occurs  in  both  canines. 


Fig.  106. — Normal  left  maxillary 
first  molar. 


Fig.  107. — Oblique-rooted  left 
maxillary  first  molar. 


Fig.  108. — Normal  right  maxillary 
second  molar. 


Fig,  109.  — Oblique  - rooted 
right  maxillary  second  molar. 


(a)  (b) 

Fig.  110. 


Fig.  111. — Two-rooted  mandibular  canine. 

(c)  Premolars. — The  first  premolar  may  have  two  roots. 
“ When  a lower  premolar  tends  to  have  two  roots  they  are 
peculiarly  formed,  the  flattened  apex  being  bent  round  so  as  to 
form  an  approach  to  a second  (anterior)  root,  and  this  may  go  on 
to  complete  division,”  fig.  112  (Tomes).  The  inner  cusp  of  this 
tooth  is  at  times  feebly  developed  and  the  tooth  simulates  a canine. 
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The  second  premolar  is  more  eons  tan  t in  form  than  the  first. 
This  tooth  often  has  a square-topped  crown  and  presents  an  extra 
cusp.  A curious  abnormality  of  the  second  premolar  is  shown  in 
fig.  113,  the  crown  somewhat  resembling  that  of  a molar. 

(d)  Molars. — The  first  molar  ma^^  have  an  extra  root  on  .the 
lingual  aspect,  situated  either  between  the  normal  roots,  or  further 


Fig.  1121 


Two  mandibular  premolars,  the  roots  of  which  show  two  stages  towards 
complete  division,  a,  Anterior  root. 


Fig.  113. 


back  when  it  displaces  the  posterior  root  outwards.  Rarely  an  extra 
root  is  seen  on  the  buccal  side  of  the  tooth  (fig.  115).  Four  are  met 
with  (fig.  116).  The  roots  are  occasionally  fused  together,  and  the 
normal  backward  curve  may  be  much  exaggerated.  Five  or  even 
six  roots  are  recorded,  but  these  cases  are  probably  examples  of 
gemination.  Extra  cusps  are  met  with  on  the  buccal  surface. 


1 From  Tomes’  “ Dental  Anatomy.” 
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The  second  molar  presents  abnormalities  similar  to  those  found 
in  the  first  molar;  but  fusion  of  the  roots  of  the  second  molar 
(fig.  117)  is  more  common  than  in  the  first  molar. 

The  third  molar  presents  an  increased  number  of  cusps,  or  the 
whole  tooth  may  be  reduced  to  a comparatively  small  size.  The 
roots  are  often  fused  together  and  curved  well  backw^ards.  At  times 
they  are  grooved  by  the  mandibular  nerve,  and  cases  are  recorded 
in  which  a foramen  has  existed  for  the  passage  of  the  nerve.  In 


Fig.  114. — First  mandibular  molar  with  three  roots. 


Fig.  117.  Fig.  118.  Fig.  119. 


one  variety  the  roots  are  fused  together,  but  bifurcate  towards  the 
apices  and  present  four  small  roots  (fig.  118).  N peculiar  abnor- 
mality of  the  posterior  external  cusp  is  shown  in  fig.  119. 

In  some  individuals  there  appears  to  be  an  abnormally  strong 
tendency  towards  tooth  development  which  manifests  itself  in  the 
production  of  extra  cusps  and  supernumerary  teeth.  For  example, 
in  one  case  a cone-shaped  supernumerary  was  found  in  the  left 
premaxilla,  and  ('xtra  cusps  were  pi'csi'iii  on  the  sec'oml  deciduous 
and  the  first  permanent  molars. 
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(h)  Deciduous  Dentition 

Additional  cusps  and  variation  in  tli©  number  of  the  roots  are 
more  rare  in  the  deciduous  than  in  the  permanent  dentitions.  The 
second  molar,  occasionally,  has  an  additional  cusp.  Cases  of 
strongly  pronounced  cusps  arising  from  the  posterior  cervico- 
marginal  ridge  of  the  incisors  and  canines  are  met  with. 

Variations  in  the  number  of  the  roots  occur  in  the  molar  region. 
The  maxillary  second  molar  may  have  four  roots  and  the  mandibular 
three.  Occasionally,  the  root  of  the  mandibular  canine  is  bifid. 

Variations  from  the  Normal,  involving  many  Teeth. — A few 
cases  of  this  character  have  been  recorded.  One  which  occurred 
in  the  practice  of  C.  liobbins^  is  shown  in  fig.  120.  In  two  sisters 
of  this  patient  a similar  condition  existed,  though  not  so  well 
marked,  and  some  cousins  were  also  stated  to  have  exhibited  the 
same  peculiarities.  The  models  are  interesting,  as  they  throw  light 
upon  the  genesis  of  the  cusps. 

The  remarkable  abnormalities  of  teeth  shown  in  figs.  121  to  123 
were  recorded^  by  H.  Moon.  The  models  were  taken  from  the 
mouths  of  two  sisters,  one  aged  11  (fig.  123)  and  the  other  aged  15 
(figs.  121  and  122).  The  hair  of  the  younger  sister  was  short,  fine,  and 
scanty.  Her  eyes  were  of  a grey  colour,  remarkably  small,  the  sight 
of  the  left  eye  being  defective  from  birth..  The  hair  on  the  scalp 
of  the  elder  sister  was  short  and  scanty,  but  very  fine  hairs  in  more 
than  usual  number  were  developed  on  the  temples  and  cheeks. 


(D)  ANOMALOUS  TEETH 

Under  this  general  heading  it  is  proposed  to  give  a brief  descrip- 
tion of  a few  types  of  anomalous  teeth  which  cannot  at  present  be 
definitely  classified.  A more  thorough  examination  of  specimens 
will  probably  admit  of  a more  exact  classification,  and  when  this 
has  been  done  the  way  may  be  open  to  ascertain  how  they  are 
correlated  to  other  pathological  processes  of  the  teeth. 

The  editors  of  the  Keport  on  Odontomes  issued  by  the  British 
Dental  Association  have  included  .these  anomalous  teeth  among  the 
odontomes,  but  this  is  not  in  keeping  with  the  accepted  views  of 
general  pathology.  An  odontome  is  grouped  amongst  the  blastemas 
(ordinary  tumours),  that  is,  tumours  exhibiting  an  independent. 


' Trans.  Odonto.  Hoc.,  vol.  xxiii,  p.  80. 
^ Trans.  Odonto.  Soc.,  vol.  ix,  p.  232. 
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Fig.  121. 
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localized  growth  and  arising  in  a body  by  proliferation  of  cells 
belonging  to  that  body.  The  unknown  stimulus  starting  the  growth 
is  extrinsic  in  origin.  The  anomalous  tooth,  on  the  other  hand, 
is  an  abnormality  of  development  and  is  inherited,  that  is,  arises 
from  an  intrinsic  cause. 


Fig.  122. 


Fig.  123. 


(c)  (b)  (a) 

Fig.  124.1 — a,  view  from  base;  b,  view  from  posterior  aspect;  c,  lateral 
view. 

Abnormally  ' shaped  teeth  which  show  a somewhat  similar  type 
of  structure  to  one  another  are  met  with  in  the  premaxillary  region. 
In  fig.  124  is  shown  an  irregularly  shaped  tooth  removed  from  a 
boy  about  17  years  of  age.  There  was  a sinus  in  the  alveolar 
process  and  this  led  to  a cyst-like  cavity.  It  will  be  seen  on 


1 From  Trans.  Odonto.  Soc. 
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■examination  that  the  specimen  is  cone-shaped,  the  l)ase  of  tlie  cone 
embracing  a curious  nodular  mass  which  is  fused  with  the  base  of 
the  cone  at  the  posterior  or  palatal  aspect.  A section  through  the 
specimen  is  shown  in  fig.  125.  The  outer  coat  consists  of  enamel 
and  cementum;  within  this  is  dentine,  and  within  this  again  and 
lining  the  large  space  in  the  centre  of  the  tooth  is  enamel.  Near 
the  occlusal  margin  of  the  tooth  the  dentine  forms  a thin  streak, 
the  two  layers  of  enamel  almost  touching  each  other  at  this  part. 
In  its  upward  extension  on  the  labial  aspect  the  dentine  increases 
in  thickness,  and,  in  the  upper  two-thirds,  surrounds  a pulp 


e 


d 

c 

h 

a 


Fig.  125.1— a,  enamel;  h,  dentine;  c,  pnlp  cavity  of  external  tooth; 
d,  cavity  lined  with  enamel;  e,  mass  of  cernental-like  tissue. 

chamber;  whilst  in  the  posterior  or  palatal  wall  the  dentine  extends 
upwards  until,  by  means  of  a very  vascular  dentine,  it  becomes 
continuous  with  the  curious  circular  mass  of  tissue  embraced  by  the 
base  of  the  cone.  This  globular  mass  shows  in  section  a well-marked 
concentric  lamination,  and  is  composed  of  vascular  cemental  tissue. 

S.  J.  Hutchinson^  has  described  a similar  specimen  (fig.  126) 
in  which  the  abnormality  has  advanced  a stage  further  than  in  the 


1 From  Trans.  Odonto  Soc. 

2 Trans.  Odonto.  Soc.,  vol.  xi,  p.  163. 
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specimen  shown  in  fig.  124  inasmuch  as  the  dentine  has  almost 
encircled  the  mass  of  cemental-like  tissue.  In  some  of  these  teeth 
the  enamel  of  the  exterior  is  continuous  with  the  enamel  lining  the 


Fig.  126.1 — a,  enamel;  h,  dentine;  c,  pnlp  chamber  of  external  tooth; 
cl,  mass  of  cemental  tissue. 


Fig.  127.1 


cavity  inside  the  tooth.  This  is  seen  in  the  tooth  shown  in  figs.  127 
and  128.  The  dentine  here  completely  surrounds  the  internal  layer 
of  enamel. 


1 From  Trans.  Odonto.  Soc. 
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These  specimens  seem  to  form  a fairly  complete  series.  It  is 
not  clear  how  the  enamel-lined  cavity  arises.  It  may  be  due  to  an 
invagination  of  the  enamel  organ  of  the  tooth,  or  it  may  be  the 
result  of  the  enamel  organ  of  one  tooth  being  pushed,  as  it,  were, 
into  the  dentine  papilla  of  another.  The  specimens  (figs.  125  and 
126)  seem  to  support  the  latter  view.  In  the  specimen  shown  in  * 
fig.  125  the  concentric  mass  was  probably  independent  of  the 
original  aberration  and  should  be  regarded  as  an  enlarged  pulp 
nodule  which  has  fused  with  the  developing  tooth.  • 

A tooth  of  remarkable  shape  i§  shown  in  fig.  129.  There  is  no 
history  of  the  case,  but  the  shape  of  the  crown  would  seem  to 


a 

d 

c 


b 


Fig.  128.1 — a,  enamel;  h,  space  leading  from  exterior  of  tooth  to  cavity 
in  the  centre ; c,  dentine ; d,  pulp  cavity  of  external  tooth. 

indicate  that  the  tooth  is  a central  incisor.  The  root  and  crown 
form  a curve,  the  concavity  being  towards  the  palatal  aspect. 
Springing  from  the  inside  of  the  curve,  about  one- third  the  way 
from  the  occlusal  margin,  is  a big  loop  of  tooth  tissue.  A section 
of  the  specimen  shows  the  tissues  to  be  aiTanged  as  shown  in 
fig.  130.  It  is  difficult  to  form  a theory  as  to  the  origin  of  the 
specimen  as  part  of  the  tooth  has  been  destroyed  by  caries. 


From  Traux.  Odonfo.  Soc. 
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Fig. 
c,  view 


129.1 — a,  view  of  tlie  upper  aspect;  h,  view  of  the  lateral  aspect; 
of  the  posterior  aspect. 


Fig.  130.1 — enamel;  b,  dentine;  c,  pulp  cavity;  e,  cementum. 


Fig.  131.2 


6 


1 From  Trans.  Odonto.  Soc. 

2 From  Brit.  Dent.  Journ. 
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In  fig.  131  is  shown  a curious  tooth  removed  from  the  region  of 
the  right  maxillary  lateral  incisor.  The  root  is  flattened  from  above 
downwards  and  is  bent  at  an  angle  to  the  crown.  Situated  in  the 
root  just  above  the  neck  of  the  tooth  is  a ring  of  enamel.^  A 
specimen  somewhat  similar  in  character  to  'the  one  just  mentioned 
is  described  by  J.  E.  Freeston.^  The  tooth  occupied  the  position 
of  the  left  maxillary  canine.  Views  of  this  tooth  are  shown  in 
figs.  132  and  133. 


Fig.  133.3 — Under-surface  view. 


Fig. 


Fig.  136. 


The  tooth  shown  in  fig.  137  was  removed  from  the  region  of  the 
right  maxillary  'central  incisor.  The  section  of  the  tooth  shows  that 
there  are  three  distinct  canals  communicating  witli  what  appear  to 
be  three  distinct  pulp  cavities  (fig.  130). 


Fig  132.3 — Buccal  view. 


Fig.  134.3 — Palatine  view. 


135.3 — Upper-surface  view. 


1 Recorded  by  J.  Coltniain  Ari\.  Dent.  Journ.,  vol.  .\xviii,  p.  243. 

2 Dental  Cosmos,  March,  1890. 

3 From  Dental  Cosmos. 
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Frontal  view.  Lateral  view. 


Fig.  137.1 

: -V'.- 
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CHAPTER  IV 

Defective  Formation  of  the  Teeth 

« - ' ^ V 

% 

Defects  'produced  by  Syphilis — Hypoplastic  Teeth — Hereditary 
Hypoplasia — Defects  due  to  Local  Causes 


(A)  DEFECTS  PEODUCED  BY  GENEEAL  CAUSES 

(1)  Syphilis  . — It  is  an  established  fact  that  congenital  syphilis 
may  produce  a characteristic  deformity  of  certain  of  the  teeth.  The 
manner  in  which  syphilis  affects  the  eruption  of  teeth  was  referred 
to  on  p.  28.  In  this  chapter  it  is  proposed  to  deal  with  the 
anatomical  condition  of  the  deformity.  The  teeth  generally  affected 
are  the  permanent  incisors,  both  upper  and  lower,  at  times  the 
canines,  and  frequently  the  first  molars. 


Fig.  138.1 — Model  showing  syphilitic  incisors. 


Syphilitic  incisors  are  small,  pegtop-shaped  teeth  (fig.  138).  The 
distal  margins  of  the  centrals  are  generally  turned  outwards,  and 
it  will  also  be  noticed  that  the  alveolar  portion  of  the  jaw  in  the 
incisor  region  is  imperfectly  developed.  The  teeth  are  generally 
affected  symmetrically,  but  exceptions  occur,  for  example,  when 
one  incisor  is  j:>erfectly  formed  and  the  other  presents  the  typical 
syphilitic  form. 


1 From  a photograph  by  G.  G.  Campion. 
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In  a healthy  tooth  when  just  erupted,  the  cutting  edge  is  seen 
to  be  surmounted  by  three  little  tubercles  separated  by  tu'o  shallo\\- 
iiotches,  and,  the  tubercles  being  rapidly  worn  down  by  attrition, 
the  cutting  edge  soon  appears  (|uite  straight.  In  the  syphilitic 
tooth  these  tubercles  and  notches  are  well  marked  but  the  central 
tubercle  is  badly  developed,  and  the  etl’ect  of  attrition  is  to  produce 
one  central  notch  betAveen  the  tAAo  outside  tubercles.  It  is  this 
central  notch  that  is  said  to  give  to  syphilitic  teeth  one  of  their 
characteristic  appearances,  but,  as  Avill  be  subsequently  shoAvn,  it 
must  not  be  solely  relied  upon  in  diagnosis,  as  it  also  appears  to  be 
produced  in  teeth  where  there  is  not  the  slightest  taint  of  congenital 
syphilis.  It  is  said  that  syphilitic  teeth  are  soft  in  .structure  and 
are  therefore  readily  attacked  by  caries  or  quickly  worn  by  masti- 
cation. Manj^  patients,  hoAvever,  are  seen  AAuth  characteristic 


(a)  (b) 

Fig.  139.1 — The  syphilitic  molar  (a)  is  shown  in  contrast  with  a normal- 
shaped molar  (h) — both  slightly  enlarged.  The  patient  from  whom  the 
syphilitic  molar  was  removed  was  under  the  care  of  E.  P.  Collett.  There 
was  a typical  history  of  congenital  syphilis. 

syphilitic  teeth  in  which  the  enamel  ap[)ears  to  be  quite  normal. 
The  laterals  are  not  ahvaj^s  deformed,  the  centrals  being  considered 
by  Jonathan  Hutchinson  as  the  “ test  ” teeth.  Ijeon  Williams  has 
found,  in  the  case  of  a syphilitic  tooth  which  he  examined  micro- 
scopically, that  the  enamel  Avas  of  very  faulty  character  and  that 
the  dentine  contained  interglobular  spaces  in  abundance. 

The  deformity  of  syphilitic  canines  sIioavs  itself  by  a circum- 
ferential notch  occurring  near  the  cutting  edge  or  point  of  the  crown. 
Syphilitic  molars,  like  the  centrals,  are  smaller  than  normal.  They 
are  dome-shaped,  and  the  crown  surface  is  of  an  irregular  pattern, 
instead  of  having  Avell-developed  cusps  (see  fig.  1B9). 


J From  a photograph  by  G.  G.  Campion, 
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The  Spirochceta  is  to  be  found  in  the  dental  follicles  in 

proximity  to  the  vessels  and  their  walls.  Figs.  140  and  141  arc 
from  a paper  by  Pasini.^ 

Cavallaro,  in  an  exhaustive  paper  on  the  Relation  of  Syphilis 
to  Dentition,^  confirms  the  discovery  of  Pasini  that  the  8pirochdsta 
pallida  is  to  be  found  in  abundance  in  the  dental  follicle.  He  shows 
that  a curious  modification  of  the  lower  ends  of  growing  teeth  can 
often  be  demonstrated  in  the  form  of  a constriction  of  the  dental 


a 


Fig.  140. — a,  dental  papilla;  h,  dental  sac;  c,  free  extremity  of  the  papilla. 

papilla  which  clinically  corresponds  to  the  atrophy  of  the  tooth 
cusps  so  often  seen.  He  states  that  at  this  part  certain  changes 
can  be  noted  in  the  pulp  tissue,  the  nuclei  are  better  stained,  and 
the  infiltration  of  the  embryonal  cellular  elements  is  more  intense. 
He  also  has  found  in  the  dental  follicles  the  following  alterations — 


1 ” Demonstration  of  the  Spirochceta  pallida  in  the  Dental  Follicle  of  a 
Congenital  Syphilitic,”  La  Stomatologia,  November,  1908,  p.  5. 

2 Dental  Cosmos,  November  and  December,  1908;  January  and  February, 
1909. 
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Jiainely,  oiidovasculitis,  perivasculitis,  and  lueinorrbage.  lii  addition 
to  the  changes  in  the  follicle  already  referred  to,  he  finds  certain 
histo-chemical  alterations  in  the  enamel  and  dentine. 

The  diagnosis  of  syphilitic  teeth.  Syphilitic  incisors  must  be 
diagnosed  from  (a)  the  taperfng  notched  tooth  occasionally  seen  in 
patients  who  have  suffered  from  rickets;  (b)  hypoplastic  incisors, 
where  the  deformity  is  confined  to  the  edge  and  the  central  portion 
•wears  down  more  rapidly  than  the  side.  The  notch  produced  upon 
the  teeth  by  the  use  of  a clay  pipe  should  not  be  mistaken  for  a 
syphilitic  notch,  as  it  would  be  unilateral  and  altogether  different  in 


Fig.  141  (from  part  (c)  of  fig.  140). 

(a)  Odontoblasts  of  irregular  shape  and  distribution. 

(h)  Polygonal  cells  \ 

(c)  Pound  cells  I of  the  dental  papilla. 

(d)  Fusiform  cells  ) 

(e)  SpiroohcBta  pallida  situated  in  the  gelatinous  tissue  of  the  dental 

papilla. 

(/)  Spirochoeta  pallida  situated  in  the  lumen  of  a capillary  and  partly 
attached  to  the  endothelium. 

character.  'The  diagnosis  of  congenital  syphilis  can  also  be  con- 
firmed by  the  presence  of  other  lesions,  such  as  scars  radiating  from 
the  angles  of  the  month,  dusk^^-coloured  skin,  ])rominent  forehead, 
broad  depressed  bridge  of  nose,  and  interstitial  keratitis. 

Children  who  suffer  from  phagedienic  ulceration  of  the  mouth, 
syphilitic  in  origin,  are  generally  free  from  the  typical  teeth.  It  is 
as  well  to  remember  that  the  diagnosis  of  congenital  sypliilis  l)y  no 
means  rests  upon  tiie  presence  or  absence  of  tliese  teeth,  for  they 
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!ire  only  met  with  in  a small  proportioai  of  cases.  H.  Moon  lias 
suggested  an  explanation  of  the  deformity.  He  believes  that  “ the 
peculiar  shape  results  from  a stunted  development  of  the  first 
formed  portion  of  dentine,  in  other  words,  a dwarfing  of  the  cusps; 
and  that  the  single  central  notch  on  their  cutting  edge  is  due  to  a 
greater  diminution  in  the  size  of  the  central  than  the  lateral  lobes.” 

The  lesions  on  the  teeth  caused  by  syphihs  are  usually  found  on 
the  incisors  and  first  molars  of  the  permanent  series,  and  this  is 
to  be  attributed  to  the  fact  that  the  maximum  intensity  of  the 
virulence  is  during  the  last  months  of  intra-uterine  life  and  the  first 
three  months  of  extra-uterine  life,  which  is  the  period  when  those 
teeth  are  forming.  Welander^  reports  the  case  of  a lad  who 
acquired  syphilis  between  three  and  four  months  of  age  from  his 
nurse.  In  this  patient,  the  tooth  characteristic  of  syphilis  was 
present. 

The  deciduous  teeth  do  not  always  escape  and  the  characteristic 
lesion  is  occasionally  met  with  in  the  incisois.^  The  probable 
explanation  of  the  comparative  immunity  of  the  deciduous  teeth  is 
that  they  are  formed  in  the  early  months  of  uterine  life  when  syphilis 
rarely  manifests  itself,  and  if  it  does  appear  during  that  stage  it 
usually  tends  to  abortion. 

(2)  Gout  is  said  to  produce  characteristic'  teeth,  but  on  careful 
examination  it  will  be  found  that  the  “ characteristics  ” are  merely 
the  result  of  early  recession  of  the  gums  combined  with  marked 
attrition  of  the  masticating  surfaces,  these  conditions  making  the 
teeth  appear  bony  with  squarish  tops. 

(3)  Hypoglastic  Teeth  (Honeycombed  Teeth). — To  the  naked 
eye  this  condition  is  characterized  by  a defective  formation  of  the 
enamel,  accompanied,  in  many  cases,  by  a stunted  growth  of  the 
portion  of  the  tooth  affected. 

In  the  type  of  hypoplastic  teeth  usually  met  with,  the  first 
molars,  together  with  the  incisors  and  canines,  are  affected,  the 
defect  extending  from  the  cutting  edges,  and  involving,  in  severe 
cases,  the  whole  of  the  crown  surfaces.  In  mild  cases  the  enamel 
presents  only  a slight  pitting ; in  more  advanced  conditions  the 
enamel  is  dark  in  colour  and  presents  numerous  deep  pits,  while 
in  severe  cases  the  enamel  covering  is  slight  and  the  cutting  edge 
of  the  tooth  presents  sharp  points,  which  give  the  tooth  a curious 
spine-like  appearance.  In  another  variety  the  enamel  is  simply 
deficient  in  quantity  and  shows  little  or  no  pitting.  In  some  cases 


1 Hord.  Med.  Archiv.,  vol.  27,  No.  3. 

2 See  case  recorded  by  G.  F.  Still,  The  Practitioner,  July,  1904. 
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the  i-ows  of  pits  run  transversely  across  the  tooth  separated  from 
one  another  by  well-formed  enamel;  while  other  examples  are  seen 


Fig.  142. — Hypoplastic  maxillary  incisors,  canines  and  first  molars  from 
the  mouth  of  a patient  who  had  suffered  from  rickets. 


Fig.  143. — Examples  of  hypoplastic  maxillary  central  incisors. 


Fig.  144. — Examples  of  hypoplastic  first  maxillary  molars. 

in  which  the  surface  of  the  tooth  shows  transverse  grooves,  the 
tnuimel  everywhere.  ])resenting  a smooth,  glossy  appearance.  In 
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rare  instances  the  defects  run  in  a vertical  direction.  Occasionally 
the  enamel  towards  the  cutting  edge  of  the  tooth  may  be  well 
formed,  the  defect  starting  l)eyond  tliis  point.  The  amount  of 
deformity  may  l)o  limited  to  a transverse  l)and  of  tissue  situated  in 
any  p'art  of  the  crown.  Examples  of  lpypf)plastic  teeth  are  shown 
in  figs.  142  to  144a. 

As  previously  mentioned,  the  incisors,  canines  and  first  molars 
are  the  teeth  usually  involved  in  severe  cases;  the  premolars, 
second  and  third  molars  may  also  be  afiected.  On  the  other  hand, 
the  deformity  may  be  limited  to  the  occluding  surfaces  of  the  first 
molars.  In  cases  where  the  defect  in  the  incisors  is  limited  to  the 
centre  of  the  cutting  edge,  this  portion  wears  down  at  a greater  pace 
than  the  sides,  and  a well-marked  notch  is  produced  which  must 
be  carefully  discriminated  from  the  notch  resulting  from  syphilis. 


Fig.  144a. — Examples  of  hypoplastic  first  mandibular  molars. 


In  the  skulls  of  monkeys  and  other  animals  showing  rickets 
hypoplastic  teeth  are  occasionally  seen.  The  specimen  shown  in 
fig.  145  is  from  an  Abyssinian  lion  about  5 years  old.  The  canines, 
from  the  tips  to  half-Avay  up  the  crowns,  are  practically  devoid  of 
enamel,  and  the  incisors,  premolars  and  molars  all  show  defective 
enamel  in  places.  The  post-mortem  on  this  animal  revealed  a 
condition  simulating  acute  osteo-arthritis. 

Hypoplastic  teeth  are  met  with  in  the  deciduous  dentition. 

Microscopical  Appearances. — The  enamel  wall  be  found  to  be 
extremely  thin  in  the  position  of  the  pits  or  grooves,  and  may  be 
entirely  absent.  The  striation  of  the  enamel  j^risms  is  generally 
well  marked,  and  the^ondition  known  as  the  “ brown  striae  of 

Eetzius  ’^’^  is also  present.  In  severe  cases  the  enamel  in  parts 

appears  as  a homogeneous  brown  mass.  The  dentine  is  seen  to 
contain  a large  number  of  interglob ular  spaces,  and  in  those  teeth 
where  the  cause  has  acted  intermittently  These  spaces  will  be  found 


Fig.  14G. 


Fig.  145.1 

arranged  in  rows  taking  an  upward  and  inward  direction  and  coiTe- 
sponding  to  the  pits  or  rows  upon  the  enamel  (see  fig.  146). 

J.  E.  Grevers  of  Amsterdam  has  pointed  out  that  in  some  cases 
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I the  defeet  visible  on  the  surface  is  continued  tlnmigh  the  whole 
thickness  of  enamel. 

E Frequency  of  Hypoplastic  Teeth. — These  defective  teeth  are 
I mostly  met  with  in  the  lower  classes.  Sidney  Spokes^  found  that 
out  of  258  boys  in  one  of  the  Public  Schools  4*6  per  cent,  had 
hypoplastic  teeth,  whilst  out  of  1,463  boys  and  girls  belonging  to 
a Poor  Law  school  the  number  affected  was  over  7 per  cent.,  and 
out  of  183  from  a Poor  Law  Ophthalmic  School  the  figures  reached 
about  15  per  cent.  In  these  figures,  enamel  defects  of  the  incisors 
and  molars  w^ere  alone  included.  Out  of  250  infants  there  were 
fifteen  cases  of  hypoplasia. 


Fig.  147. — Section  through  a hypoplastic  molar,  a,  interglobular  spaces] 
b,  dentine;  c,  enamel;  d,  a pit  upon  the  masticating  surface. 

Etiology. — In  looking  for  the  cause  of  the  deformity  it  must  be 
remembered  that  the  period  at  which  the  deformed  enamel  was 
being  calcified  must  synchronize  with  the  activity  of  the  supposed 
cause.  In  most  cases  the  malformation  is  on  the  crowns  of  the 
central  incisors,  the  laterals,  the  canines  and  the  first  molars.  This 
points  to  a cause  acting  during  the  first  two.  years  oL life.  Jonathan 
Hutchinson  attributes  the  deformity  to  a stomatitis  arising  from 
the  use  of  mercury.  It  will  frequently  be  found  on  inquiry  that 
patients  with  hypoplastic  teeth  were  given  mercury  for  conynlsions, 
&c.,  during  teething,  or  some  form  of  teething  powders  containing 
mercury  was  used.  On  the  other  hand  it  should  be  remembered 
that  many  patients  come  under  notice  to  whom  no  teething  powders 
have  been  administered,  but  the  hypoplastic  teeth  are  nevertheless 


1 Journ,  Brit.  Dent.  Assoc.,  1897,  p.  31. 
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present;  and,  still  further,  cases  are  seen  where  teething  powders 
containing  mercury  were  freely  administered  during  the  process  of 
teething  without  apparent  effect  upon  the  structure  of  the  teeth. 

An  interesting  case  of  a boy,  aged  3^,  suffering  from  well-marked 
stomatitis  due  to  the  administration  of  mercury  came  under  my 
notice  at  the  Dental  Hospital  of  London.  At  that  age  calcification 
is  taking  place  in  the  premolars,  but  those  teeth  subsequently 
erupted  with  perfectly  formed  enamel.  In  this  instance  the 
stomatitis  did  not  lead  to  hypoplastic  teeth,  and  indeed  there  seems 
to  be  little  evidence  for  the  association  of  mercurial  stomatitis,  with 
hypoplastic  teeth  as  cause  and  effect. 

It  has  been  asserted  that  the  epileptiform  convulsions  which  are 
associated  with  hypoplastic  teeth  during  infancy  cause  the  tooth 
deformity,  while  others  blame  the  mercury  which  is  administered 
to  cur©  the  convulsions.  But  these  explanations  are  not  satis- 
factory, and  in  this  connection  the  following  case  is  of  interest.  A 
patient  had  three  attacks  of  convulsions  during  teething.  No 
mercury  was  administered.  The  enamel  of  the  patient’s  teeth  was 
slightly  deformed.  The  other  members  of  the  family  had  no  con- 
vulsions, but  nevertheless  teething  powders  were  freely  adminis- 
tered. Their  teeth  remained  normal.  This  case  tends  to  show  an 
association  between  convulsions  and  defective  tooth  development, 
but  there  is  nothing  to  fix  the  relationship  as  cause  and  effect,  and 
it  seems  more  rational  to  regard  both  as  the  effects  of  a common 
cause. 

Kingston  Barton,  who  has  given  much  attention  to  this  question 
and  has  kept  careful  records,  states  that  in  202  children  he  found 
10  cases  of  hypoplasia  in  the  permanent  and  5 cases  in  the  deciduous 
series,  the  latter  cases  being  restricted  to  hand-fed  children,  of  whom 
there  were  67.  Out  of  the  202  cases,  54  were  fully  breast-fed, 
and  in  these  no  hypoplasia  was  present.  He  also  adds  that  in  two 
cases  of  very  bad  artificial  feeding  very  early  and  extensive  caries 
occurred. 

During  recent  years  there  has  been  an  awakening  interest  in  the 
subject  of  infant  feeding  wliich  has  led  to  a diminution  in  the  use 
of  patent  farinaceous  foods,  and  coincident  with  the  withdrawal  of 
those  foods  a marked  reduction  has  been  observed  in  the  number 
of  children  suffering  from  liypoplasia  of  the  teeth. 

Lamellar  cataract  is  usually  associated  with  hypoplastic  teeth. 
N.  G.  Bennett^  found  the  tootli  abnormality  associated  with  22  out 
of  26  cases  of  lamellar  cataract,  and  in  12  of  the  cases  tlie  defect 


1 Trans.  Ophthal.  Soc.,  vol.  xxi. 
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in  the  molars  extended  up  to  or  within  an  eighth  of  an  inch  of  the 
gum  margin. 

Hypoplasia  characterized  by  a single  horizontal  band  of  defective 
tissue  can  usually  be  traced  to  one  of  the  specific  fevers,  although 
exanthemata  occurring  during  infancy  will  not  in  every  case 
affect  the  teeth.  The  facts  which  point  to  the  exanthemata  being 
the  active  cause  in  some  cases  are,  briefly  (1)  that  in  children  who 
have  had  one  of  the  eruptive  fevers  during  infancy,  but  who  are 
otherwise  healthy,  distinct  structural  defects  are  sometimes  present; 
and  (2)  that  the  period  during  which  the  defective  portion  of  the 
tooth  was  calcifying  synchronizes  with  the  attack  of  the  fever. 
Measles  seems  to  produce  the  deformity  most  frequently,  and,  next 
after  measles,  scarlet  fever.  Each  separate  fever  might  be  expected 
to  produce  characteristic  results,  but  this  does  not  seem  to  be  the 
case,  as  no  special  class  of  deformity  can  with  certainty  be  said  to 
be  associated  with  a particular  fever,  it  being  apparently  impossible 
to  determine  with  any  certainty  which  fever  has  been  the  cause  of 
the  deformity.  In  support  of  this  statement  the  following  case 
may  be  instanced.  A.  D.,  when  2 years  old,  had  an  attack  of 
scarlet  fever,  followed  at  a short  interval  by  an  attack  of  measles. 
The  attacks  were  only  slight  and  little  or  no  effect  could  be:  detected 
on  the  labial  surfaces  of  the  incisors,  but  on  the  lingual  surfaces 
of  both  the  centrals  and  laterals,  rather  more  than  half-way  up, 
two  slight  rings  appeared.  Both  rings  were  precisely  similar  in 
appearance,  and  were  no  doubt  the  result  of  the  two  different 
attacks  of  fever. 

Eeference  may  here  be  made  to  a condition  termed  “ Mottled 
teeth,  which  has  been  fully  described  by  E.  S.  McKay  and  G.  V, 
Black.  The  defect  of  the  enamel  consists  of  “ minute  white  flecks 
or  yellow  or  brown  spots  or  areas,  scattered  irregularly  or  streaked 
over  the  surface  of  the  tooth,  or  it  may  be  a condition  in  which  the 
entire  tooth  surface  is  of  a dead  paper-white  like  the  colour  of  a 
china  dish.  In  many  cases  the  surface  of  the  tooth  is  dotted  with 
irregular,  shallow  pits,  which  are  usually  darkly  discoloured  because 
of  the  lodgment  of  debris.  Any  or  all  of  the  teeth  may  be  mottled 
or  certain  groups  only;  or  the  area  of  some  teeth  either  above  or 
below  a certain  point  may  be  mottled,  and  the  rest  of  the  enamel 
of  such  teeth  be  practically  normal.” 

The  essential  malformation  is  a failure  of  the  cementing  sub- 
stance between  the  enamel  rods  on  the  outer  one-fourth  to  one- 
third  of  the  surface  of  the  enamel.  In  about  40  per  cent,  of  the 


1 Dental  Cosmos,  February  and  May,  1916. 
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cases  a colouring  matter — named  by  Black  “ brownin  ” — is  formed 
in  place  of  the  cementing  substance.  This  discoloration  is  not 
present  when  the  teeth  erupt,  but  gradually  makes  its  appearance 
and  is  usually  located  on  the  labial  aspects  of  the  anterior  maxillary 
teeth. 

This  hypoplasia  of  the  enamel  was  met  with,  in  certain  well- 
defined  areas  in  the  Kocky  Mountains,  and  occurred  only  in  those 
'individuals  who  were  born  in  any  of  these  areas  or  who  had  lived 
there  continuously  during  the  period  of  enamel  formation. 

Examinations  have  been  made  of  the  water  in  the  affected  areas 
to  discover  a possible  cause,  but  the  results  of  the  analysis  were  of 
a negative  character. 

Piergili^  states  that  quantitative  analysis  has  revealed  a 
common  characteristic  in  the  waters  of  the  regions  wherein  this 


# indicates  an  affected  person. 

O indicates  an  unaffected  person. 

A large  circle  indicates  a ckildskip.  The  figure  inside  indicates  the 
number  of  children.  Where  sex  is  known  it  is  added. 

Fig.  148.2  (Turner.) 


dental  lesion  is  endemic;  a ininimum  content  of  mineral  salts  in 
general,  and  of  the  salts  of  calcium  in  particular.  This  minimum 
content  of  calcium  salts  is  the  cause  of  the  condition  which  produces 
mottled  teeth.  Chemically,  water  with  its  dissolved  carbon  dioxide 
has  affinity  for  calcium  carbonate.  Unless  this  affinity  be  satisfied 
before  the  water  be  taken  into  the  mouth,  it  will  (unless  the  teeth 
have  reached  a certain  maturity  of  hardness)  dissolve  out  from  the 
teeth  this  latter  salt. 

Hereditary  hypoplasia  of  the  teeth  is  a rare  condition.  In  one 


1 La  Stomatologie,  March,  1918. 

2 From  Trans.  Odonto.  Soc. 
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case  recorded  by  S.  Spokes^  the  teeth  were  of  a dark  brown  colour. 
There  were  grooves  in  the  long  axis  of  the  tooth,  and  in  some  places 
there  was  a total  absence  of  enamel,  while  in  other  places  the 
enamel  was  present  in  irregular  patches.  The  family  history  of 


Fig.  149.2 


the  patient  revealed  the  fact  that  a similar  condition  existed  in 
many  of  the  members  and  that  both  the  deciduous  and  permanent 
dentitions  were  affected.  The  character  of  the  teeth  was  examined 


7 


1 Trans.  Odonto.  Soc.,  June,  1890,  p.  229. 

2 From  the  Royal  Dental  Hospital  Reports,  1910. 
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in  forty-two  individuals  extending  over  four  generations,  of  wliom 
twenty-tliree  had  defective  enamel. 

An  excellent  account  of  a family  exhibiting  this  hereditary 
hypoplasia  of  enamel  was  recorded  by  J.  G.  Turner,^  who  was  able 
to  trace  the  defect  through  five  generations.  Of  the  fifty  individuals 
composing  the  table,  twenty-one  showed  the  abnormality  (fig.  148). 
The  abnormal  condition  \^as  always  transmitted  through  abnormals. 
The  defect  took  the  form  of  a stunting  of  the  teeth  accompanied 
by  marked  defect  of  the  enamel,  both  the  deciduous  and  the 
permanent  dentitions  being  affected.  Models  of  a patient-  showing 
this  type  of  hypoplasia  are  shown  in  fig.  149. 

(B)  DEFECTS  DUE  TO  LOCAL  CAUSES 

Defects  in  tooth  structure  may,  in  rare  instances,  be  produced 
by  local  causes.  The  malformation  is  usually  limited  to  a single 
tooth  and  may  take  the  form  of  a pit,  ring,  or  patch,  or  it  may 
extend  to  the  total  absence  of  enamel.  The  premolars  are  usually 
afiected,  and  S.  Spokes  finds  that  the  condition  is  more  frequently 
seen  in  the  mandibular  premolars  and  in  the  second  more  than  in 
the  first.  In  one  case  of  local  defect  which  came  under  notice, 
the  distal  half  of  the  maxillary  left  canine  was  covered  with  small 
pits,  the  mesial  half  being  quite  normal  (see  diagram,  fig.  150).  In 


Fig.  150. 


another  instance  a patient  had  a distinct  line  of  pits  half-way  down 
the  right  lower  central,  and  the  mother  recalled  the  fact  that  the 
child  had  sustained  a severe  blow  which  injured  the  deciduous  pre- 
decessor and  led  to  its  early  loss.  (See  also  chapter  on  Injuries 
of  the  Teeth.) 

In  many  cases  a single  -premolar  is  affected  and  distinct  evidence 
of  suppuration  in  connection  with  the  deciduous  predecessor  can 
be  obtained. 


1 Trans.  Odonto.  Soc.,  vol.  xxxix,  p.  137. 
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CHAPTER  V • ;! 

Abnormalities  in  Position  of  the  Teeth. 

General  Considerations — Etiology  : 

(A)  GENERAL  CONSIDERATIONS 

(1)  THE  NORMAL  ARRANGEMENT  OF  THE  TEETH 

Before  discussing  the  abnormal  positions  in  which  teeth  are 
found  'it  is  necessary  to  determine  what  is  to  be  regarded  as  their 
normal  position.  ‘ } 

(a)  The  Deciduous  Teeth. — If  the  mouth  of  a well-developed  ‘ 
child  of  the  age  of  five  be  examined,  it  will  be  noticed  that  the 
maxillary  and  mandibular  teeth  are  arranged  in  arches  with  regular 
curves.  The  arch  formed  by  the  maxillary  teeth  is  greater  than 
that  formed  by  the  mandibular  teeth,  so  that,  on  occlusion,  the 
maxillary  teeth  overlap  the  mandibular  teeth.  On  a more  detailed 
examination  of  the  arrangement  of  the  teeth  it  will  be  observed 
that  the  maxillary  central  and  lateral  incisors  overlap  the  mandibular 
central  and  lateral  incisors  in  addition  to  the  anterior  half  of  the 
canine;  the  maxillary  canine  overlaps  the  posterior  aspect  of  the 
mandibular  canine  and  the  anterior  third  of  the  first  deciduous 
molar;  the  maxillary  first  molar  occludes  with  the  posterior  two- 
thirds  of  the  mandibular  first  molar  and  the  anterior  third  of  the 
second  molar ; the  second  maxillary  molar  occludes  with  the  posterior 
two- thirds  of  the  second  mandibular  molar  and  projects  a little 
beyond  this  tooth  (fig.  9). 

(j3)  The  Permanent  Teeth. — The  arch  formed  by  the  permanent 
teeth  varies  considerably,  and  especially  in  different  races.  In  the 
English  race  the  usual  arrangement  is  as  follows : The  canines  and 
incisors  form  the  arc  of  a circle;  the  premolars,  first  and  second 
molars  pass  back  from  the  canines  in  straight  lines  diverging 
slightly  outwards;  the  third  molar  is  placed  a little  internal  to  the 
arch,  '^ariaitions  from  this  arrangement  aro  not  uncommon;  for 
example,  the  premolars  and  molars  may  be  arranged  on  a well- 
marked  curve  or  in  a perfectly  straight  line  diverging  outwards  only 
very  slightly. 
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The  arch  formed  by  the  upper  teeth  is  greater  than  that  formed 
by  the  lower.  The  upper  central  and  lateral  incisors  overlap  the 
lower  central  and  lateral  incisors  in  addition  to  the  anterior  half  of 
the  canine;  the  upper  canine  overlaps  the  distal  half  of  the  canine 
and  the  anterior  half  of  the  lower  first  premolar ; the  first  upper  pre- 
molar O'ccludes  with  the  posterior  aspect  of  the  first  lower  premolar 


Fig.  151.1  Fig.  152. i Fig.  153.i 


In  referring  to  the  occlusion  of  the  teeth,  the  following  notation  will  be 
adopted  : — 

N,  to  indicate  that  the  occlusion  of  the  teeth  is  normal,  fig,  151. 

X,  to  indicate  that  the  mesial  surfaces  of  the  molars  or  premolars  are 
flush,  fig.  152. 

O,  to  indicate  that  in  occlusion  the  mesial  aspects  of  the  maxillary  molars 
or  j^remolars  are  in  advance  of  the  mandibular,  fig.  153. 

and  the  anterior  aspect  of  the  second  premolar;  the  upper  second 
premolar  occludes  with  the  posterior  half  of  the  second  lower 
premolar  and  the  anterior  third  of  the  first  lower  molar;  the  upper 
first  molar  occludes  with  the  posterior  two-thirds  of  the  lower  first 
molar  and  the  anterior  third  of  the  second  molar;  the'  second  upper 
molar  occludes  with  the  posterior  two-thirds  of  the  second  lower 
molar  and  the  anterior  third  of  the  third  molar;  the  upper  third 
molar  meets  the  posterior  two-thirds  of  the  lo'wer  third  molar. 

Any  deviation  from  the  arrangement  described  above  must  be 
regarded  as  abnormal,  but  before  dealing  with  circumstances  which 
are  responsible  for  the  production  of  irregularities  it  is  necessary  to 
review  briefly  certain  points  in  connection  with  the  development 
and  growth  of  the  jaws  and  arches. 

(2)  THE  DEVELOPMENT  AND  GEOWTH  OF  THE  JAWS 

The  maxilla,  formed  from  the  maxillary  process,  arises  as  a 
membrane  bone  external  to  the  cartilaginous  nasal  capsule  and 


1 From  Proc.  Roy.  Soc.  Med. 
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in  the  neighbourhood  of  the  canine  tooth  germ  by  one  centre  of 
ossification.  From  this  centre  three  processes  rapidly  radiate:  — 

(i)  A nasal  process  which  grows  upwards. 

(ii)  An  alveolar  process  which  grows  downwards,  is  thickened 
at  its  root  to  form  the  malar  process,  and  might  be  called  the 
alveolo-malar  process. 

(iii)  A palatine  process  which  grows  inwards. « 

The  premaxilla  is  formed  from  the  meso-nasal  process  and  fuses 
with  the  maxilla  about  the  third  month,  the  maxilla  overlapping 
and  almost  excluding  it  from  the  face. 

The  mandible  is  developed  in  membrane  as  a single  element, 
and  its  growth  is  determined  to  a great  extent  by  that  of  the  maxilla. 
At  birth,  the  mandible  consists  of  two  halves  joined  by  fibro- 
cartilage,  and  at  about  the  sixth  month  the  two  segments  unite. 
It  is  possible  that  the  segments  grow  to  some  extent  before  they 
unite. 

In  the  maxilla  at  birth,  the  tooth  germis  lie  in  close  proximity 
to  the  orbital  plate,  the  antrum  being  represented  by  a slight 
depression  internal  to  and  just  above  the  follicle  of  the  second 
deciduous  molar.  The  crypts  of  the  incisors  and  canines  are  com- 
plete, but  between  the  first  and  second  molars  the  septum  is  still 
imperfect.  The  lateral  incisor  lies  slightly  posterior  to  the  central 
incisor,  and  the  crypt  of  the  first  molar  is  in  close  proximity  to  it, 
the  canine  lying  between  and  anterior.  As  the  time  for  the  eruption 
of  the  incisors  approaches,  the  space  between  the  lateral  incisor  and 
the  first  molar  increases,  the  growth  of  bone  at  this  point  con- 
tinuing until  the  eruption  of  the  canine.  There  is  reason  to  suppose 
that  room  is  made  in  the  arch  for  the  canine  by  growdh  of  bone 
at  the  suture  between  the  premaxilla  and  the  maxilla.^  With 
the  eruption  of  the  second,  molars  the  deciduous  dentition  is 
complete.  An  examination  of  the  mouth  at  this  stage  will  show 
an  interval  between  the  first  molar  and  the  end  of  the  alveolar 
ridge.  This  interval  increases  in  size  until  the  advent  of  the  first 
permanent  molar.  A skull  examined  at  this  period,  namely,  about 
six  years  of  age,  would  show  the  following  condition;  In  the  maxilla 
the  lateral  incisors  are  placed  slightly  posterior  to  the  central 
incisors  and  are  directed  more  vertically.  The  premolars  are 
embraced  by  the  roots  of  the  deciduous  molars  and  their  crowns 
are  directed  inwards,  the  second  more  than  the  first.  The  first 
premolar  is  normally  situated  close  to  the  lateral  incisor.  The 


1 See  paper  on  “ Abnormalities  in  Position  of  the  Teeth  in  Man/’  penial 
Jiecord,  February,  1914. 
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canine  lies  above  and  external  to  the  arch  of  the  incisors  and  pre- 
molars and  is  directed  slightly  outwards.  The  first  permanent 
molar  will  be  in  the  process  of  erupting  and  the  occluding  surface  will 
be  directed  outwards  to  a slight  extent.  The  second  permanent 
molar  is  situated  high  up  in  the  tuberosity  of  the  bone,  with  its 
‘Occluding  surface  directed  downwards,  outwards  and  well  back- 
wards. In  the  mandible  the  lateral  incisors  lie  in  a plane  posterior 
to  the  centrals  and  the  canines  are  placed  near  the  lower  border  of 
the  bone  and  lie  in  a plane  anterior  to  the  lateral  incisors  with  a 
slight  tilt  towards  the  median  line.  The  premolars  are  embraced 
by  the  roots  of  the  deciduous  molars  and  their  crowns  are  directed 
inwards.  The  first  permanent  molars  are  directed  upwards  and 
forwards,  the  second  being  under  the  base  of  the  coronoid  process 
with  the  occluding  surface  directed  upwards,  forwards  and  slightly 
inwards. 

In  order  that  a j'egidar  arch  may  develop  from  this  somewhat 
chaotic  arrangement  of  the  teeth  it  is  necessary  that  the  growth 
of  the  jaw  should  continue  without  interference.  Let  us  consider 
first  of  all  the  replacement  of  the  deciduous  teeth  by  their  permanent 
successors.  The  first  change  noticeable  is  the  gradual  spacing  of, 
the  deciduous  incisors  for  some  time  before  the  advent  of  the 
permanent  teeth.  This  spacing  is  usually  regarded  as  a “ trans- 
lation forward  of  the  teeth,”  the  ‘necessary  space  for  the  greater 
breadth  of  the  permanent  teeth  being  obtained,  it  is  said,  because 
the  permanent  teeth,  in  consequence  of  the  “ translation,”  occupy 
the  arc  of  a larger  circle.  It  seems  possible,  however,  that,  as 
pointed  out  above,  a growth  of  bone  does  take  place  in  the  suture 
between  the  premaxilla  and  the.  maxilla. 

The  permanent  canine  is  larger  than  the  deciduous  canine,  but 
the  premolars  are  smaller  than  the  deciduous  molars,  the  increased 
size  in  the  case  of  the  permanent  canine  being  counterbalanced  by 
the  decreased  size  in  the  case  of  the  premolars.  The  growth  of 
the  maxilla  backwards  provides  room  for  the  permanent  molars. 
The  growth  of  the  maxilla  has  been  shown  by  Keith^  to  be  depen- 
dent on  the  expansion  of  the  maxillary  antrum.  At  birth  the 
antrum  consists  of  a slight  depression  just  above  the  follicle  of 
the  second  deciduous  molar.  This  depression  spreads  towards  the 
orbital  plate,  and,  at  the  end  of  the  first  year,  has  developed 
forwards  over  the  first  deciduous  molar  and  backwards  over  the 


1 “The*  Expansion  of  the  Maxillary  Antrum,”  A.  Keith,  Brit.  Journ. 
Dent.  Sci.,  June  16,  1902. 
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first  permanent  molar,  an  extension  of  the  sinus  rapidly  taking 
place  as  the  remaining  molars  are  formed. 

The  effect  of  the  growth  of  the  antrum  on  the  eruption  of  the 
teeth  can  be  studied  by  examining  the  relation  of  the  teeth  to  the 
antrum  in  a sixth-year  skull.  The  first  permanent  molar  lies  in 
close  relationship  to  the  sinus,  with  the  occluding  surfaces  looking- 
downwards  and  backwards.  “ As  the  tooth  moves  into  position,  it 
rotates  so  as  to  bring  its  crown  downwards  and  backwards,  while 
the  sinus  spreads  downwards  and  backwards  between  the  roots  of 
the  teeth.  The  growth  of  the  antrum  wheels,  as  it  were,  the  tooth 


Fig.  154. — The  above  drawing  by  Arthur  Keith  illustrates  the  position 
of  the  developing  molars  and  the  relation  of  the  maxilla  to  the  pterygoid 
processes.  “ The  diagram  is  drawn  to  scale  and  is  founded  on  material  in 
the  museums  of  the  Royal  College  of  Surgeons  and  of  the  London  Hospital. 
Four  stages  are  shown  (1)  at  birth,  (2)  at  the  9th  year,  (3)  at  15th  year, 
and  (4)  in  the  adult.  . . . While  the  diagram  demonstrates  clearly  the 

growth  changes  which  occur  in  the  jaw,  it  must  not  be  forgotten  that,  in 
the  body,  the  postero-superior  border  of  the  sinus  is  the  fixed,  and  not  the 
moving  point  as  represented  in  the  diagram.” 

into  position.  An  exactly  similar  condition  occurs  with  the  second 
and  third  molars.” 

“ The  fulcrum  on  which  this  rotation  of  the  bone  takes  place 
is  formed  by  the  body  of  the  sphenoid,  the  anterior  surface  of  its 
great  wing,  and  the  pterygoid  plates,  mainly  the  internal.”  (See 
fig.  154.) 
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In  the  mandible  the  replacement  of  the  deciduous  teeth  by  the 
permanent  teeth  takes  place  in  a manner  similar  to  that  in  the 
maxilla,  the  space  for  the  molars  being  obtained  by  a backward 
growth  of  the  bone,  the  growth  being  correlated  with  the  growth 
of  the  maxilla  consequent  on  the  expansion  of  the  antrum.  A 
recognition  of  this  phenomenon  is  necessary  in  studying  the 
pathology  of  certain  types  of  irregularities  of  the  teeth. 

“ The  normal  orderly  arrangement  of- 'the  teeth  in  the  jaws  is 
the  result  of  normal  growth  of  the  hone.  The  teeth  niay  react  on 
the  bone,  but  the  main  factor  in  the  translation  of  the  teeth  to  their 
normal  position  in  the  arch  is  the  work  of  the  growing  bone.  In 
other  words,  the  arrangement  of  the  teeth  in  a normal  arch  is  not 
necessarily  dependent  on  want  of  room  in  that  arch.”^  (Further 
reference  will  be  made  to  this  point  in  dealing  with  adenoids.) 

(3)  FAOTOES  INFLUENCING  THE  GKOWTH  QF  THE  JAWS 

Functional  activity  influences  the  growth  of  the  jaws  and  may 
be  conveniently  dealt  with  under  the  following  heads  : — 

(a)  The  influence  of  mastication. 

(/3)  The  function  of  the  teeth. 

(7)  The  action  of  the  tongue. 

(3)  The  nasal  function. 

It  may  here  perhaps  be  pointed  out  that  the  proper  function  of 
a part  is  necessary  for  the  due  growth  of  that  part,  as  instanced 
by  the  mal-development  of  the  orbit  which  follows  the  loss  of  an 
eye  in  youth. 

(a)  The  Influence  of  Mastication. — In  considering  the  influence 
of  mastication  on  the  jaws  a brief  reference  must  be  made  to  the 
relation  of  the  muscles  to  the  bones.  Fig.  155  is  a vertical  trans- 
verse (slightly  oblique)  section  through  the  head  on  a level  with 
the  epiglottis,  showdng  the  massiveness  of  the  masticating  muscles. 
Fig.  156  is  a horizontal  transverse  section  about  an  inch  below  the 
condyles  of  the  mandible,  showing  the  outward  direction  of  the 
external  pterygoids  as  well  as  the  close  relation  of  the  levatores  and 
tensores  palati  with  the  internal  pterygoids.  From  these  figures 
it  will  be  seen  that  “ the  pterygoids,  when  in  a state  of  contraction, 
must  exercise  an  outward  and  backward  tug  on  the  external 
pterygoid  plate,  palate  bone,  body  of  the  sphenoid  and  maxilla^ 
and  tend  to  pull  them  away  from  the  sagittal  plane  of  the  head.” 


1 J.  G.  Turner,  ” The  Influence  of  the  Growth  of  Bone  in  the  Arrange- 
ment of  the  Teeth/'  Dental  Cosmos,  vol.  xlvii,  p.  43. 
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Harry  Campbell  is  of  the  opinion  that,  in  addition  to  the  actual 
mechanical  action  of  the  pterygoid  muscles,  their  rhythmic  con- 
traction greatly  aids  the  circulation  of  the  blood  and  lymph  and  so 
exercises  a beneficial  effect  on  the  structures  in  the  immediate 
neighbourhood.  Eaces  that  live  on  coarse  food  requiring  abundant 
mastication  invariably  have  well-developed  jaw:S.  Anything,  there- 
fore, which  tends  to  diminish  the  use  of  the  masticatory  muscles 
adversely  influences  the  growth  of  the  jaws. 


-Temporal 
-Ext.  pterygoid 
Masseter 

Int.  pterygoid 
Epiglottis. 


Fig.  155.1 


Tensor  Levator  Int. 
d>alati  palati  pterygoid 


Fig.  156.1 


(yS)  The  Teeth. — The  positions  occupied  by  the  teeth  influence 
the  growth  of  the  jaws.  The  teeth  transmit  the  force  of  muscular 
action  to  the  bones.  Normally  the  maxillary  teeth  are  arranged 
with  the  occluding  surfaces  of  the  premolars  and  molars  facing 


1 Copied  from  the  Tratu'.  Odnnto.  Soc.,  by  kind  permission  of  Harry  • 
Campbell. 
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slightly  outwards,  and  the  force  applied  to  them  in  this  position  in 
mastication  has  a general  tendency  to  expand  the  jaws.  The  more 
vertical  the  direction  of  the  teeth  the  less  will  be  the  influence  of 
muscular  pressure  towards  increasing  the  "^vidth  of  the  maxillae. 

(ry)  The  Action  of  the  Tongue. — The  tongue  influences  the 
position  occupied  by  the  teeth  in  the  arch.  Sim  Wallace^  con- 
siders that  the  tongue  is  the  common  denominator  for  the  correlation 
of  the  upper  and  lower  teeth,  and  he  is  of  opinion  that  there  is  an 
intimate  connection  between  the  size  and  growth  of  the  tongue  and 
the  size  and  development  of  the  jaws.  A large  tongue,  by  causing 
the  teeth  to  occupy  a large  arch,  stimulates  the  outward  growth 
of  the  jaws.  The  pressure  of  the  tongue  on  the  anterior  part  of 
the  palate  during  the  act  of  swallowing  is  probably  an  important 
factor  in  modifying  this  part  of  the  mouth.  In  Wallace’s  opinion 
the  under-development  of  the  tongue  and  the  decreased  size  of  the 
jaws  at  the  present  day  are  to  be  attributed  to  the  slight  amount 
of  mastication  which  is  now  necessary  in  the  consumption  of  food. 

(S)  The  Nasal  Function. — The  perfect  performance  of  nasal 
respiration  isi  an  important  factor  in  the  growth  of  the  maxilla. 
The  use  of  the  muscles  of  the  nose  influences  the  growth  of  the 
premaxilla  and  the  constant  flow  of  air  through  the  nasal  passage 
stimulates  the  supply  of  blood  to  the  mucous  membrane  lining  the 
nasal  fossa  and  the  accessory  sinuses  and  so  stimulates  the  general 
growth  of  the  bone. 

(B)  ETIOLOGY. 

Adami,  in  his  excellent  work  on  Pathology,^  makes  some 
valuable  general  remarks  in  the  introduction  to  the  section  on 
Causes  of  Disease,  and  these  remarks  may  with  advantage  be 
quoted  here  because  they  will  render  more  intelligible  to  the  reader 
the  account  to  be  given  of  the  causes  producing  irregularities  in  the 
position  of  the  teeth.  He  states  that  “ Every  departure  from  the 
normal,  whether  in  the  cell,  the  organ,  or  the  system  in  general, 
is  a pathological  condition,  provided  that  we  recognize  that  the 
^ normal  ’ is  not  an  absolutely  fixed  point,  but  is  the  expression 
for  the  limits  between  which  the  majority  of  the  individuals  of  a 
given  species  will  be  found  to  group  themselves  as  regards  any 
particular  attribute.  Such  pathological  conditions  must,  it  will  be 


1 A lucid  account  of  Sim  Wallace’s  views  is  to  be  found  in  his  work  on 
Irregularities  of  the  Teeth.” 

2 “ The  Principles  of  Pathology,”  by  J.  Gr.  Adami. 
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seen,  be  of  two  orders  : either  j^rimarily  due  to  some  constitutional 
defect  transmitted  from  the  parent  or  parents  (included  with  which 
we  must  place  the  effects  of  imperfections  in  the  fusion  of  the  male 
and  female  elements  at  the  moment  of  fertilization.  Such  effects, 
being  associated  with  the  actual  constitution  of  the  individual,  are 
of  internal  origin  and  inherited);  or,  in  the  second- place,  they  may 
be  the  result  of  some  influence  which  first  affects  the  individual 
after  his  genesis.  Such  conditions  are  of  external  origin  and 
acquired.  Morbid  conditions,  then,  are  to  be  classified  into 
inherited  and  acquired.” 

It  is  advisable  to  make  quite  clear  what  is  understood  by  the 
term  inherited  as  here  used.  To  quote  Adami,  ” That  alone  is 
inherited  which  is  the  property  of  the  individual  at  the  moment  of 
his  becoming  an  individual,  which  is  part  and  parcel  of  the  paternal 
and  maternal  ‘ germ  plasm  ’ from  which  he  originates,  or  is  provided 
by  the  interaction  of  the  same.”  - ” It  is  unnecessary  to  point  out, 
save  as  a precaution,  that  what  is  a property  of  the  individual  from 
the  moment  of  beginning  existence  need  not  show  itself  for  long 
years — a family  failing  towards  premature  baldness  not  until  years 
after  puberty,  or  an  inheritance  of  gouty  tendencies  not  until 
after  thirty-five.  As  the  different  organs  and  parts  assume  their 
particular  conformation  and  properties  at  different  periods,  and  do 
not  develop  pari  passu,  so  must  the  various  inherited  peculiarities 
make  their  appearance  at  various  times.” 

The  classification  based  on  these  principles  and  adopted  by 
Adami  is  as  follows:  — 

(1)  Inherited,  due  to  influences  affecting  the  ovum  or  the 
spermatozoon  before  or  at  the  moment  of  fertilization. 

(2)  Acquired. 

(a)  Ante-natal  or  of  intra-uterine  acquirement. 

(h)  Parturient,  acquired  at  the  time  of  birth  before  complete 
separation  of  the  individual  from  the  maternal  organism, 
(c)  Post-natal,  acquired  after  birth. 

There  are  objections  to  the  application  of  this  scheme  to  irregu- 
larities of  the  teeth.  For  example,  it  is  often  impossible  to  say  with 
certainty  whether  a particular  condition  is  due  to  an  inborn  pre- 
disposition or  to  an  extrinsic  stimulus ; thus  cases  of  cleft  palate  may 
be  markedly  hereditary,  or,  on  the  other  hand,  may  be  distinctly 
traceable  to  defective  nurture.  From  a biological  point  of  view, 
however,  the  scheme  has  the  great  advantage  of  being  based  on 
endogenous  causes  (variations)  and  exogenous  causes  (modifications), 
and  it  is  proposed  to  adopt  this  classification  in  describing  the 
various  abnormalities  in  the  position  of  the  teeth. 
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(1)  ABNOEMALITIES  DUE  TO  INHEEITED  CAUSES 

(a)  Abnormalities  due  to  Reduplication  of  Organs — Meristic 

Excess  ‘ 

Irregularities  due  to  the  presence  of  supernumerary  teeth  will 
be  included  in  this  group. 

Supernumerary  teeth  may  be  present  in  the  arch,  in  addition 
to  the  normal  number  of  teeth,  and  cause  a generally  irregular 
arrangement  of  the  teeth.  An  example  is  seen  in  fig.  157.  The 
supernumerary  tooth  or  teeth  may  erupt  in  the  arch  and  cause 
perverted  growth  and  non-eruption  of  the  normal  teeth.  Thus 


Fig.  157. — Maxillae  with  two  supernumerary  teeth  causing 
irregularity  of  the  central  incisors. 

fig.  158  show^s  the  right  maxillary  incisor  placed  high  up  in  the 
alveolar  process,  with  its  root  considerably  curved,  and  in  fig.  159 
two  supernumerary  teeth  occupy  the  position  of  the  maxillary 
central  incisor,  one  of  which  is  displaced  and  considerably  contorted. 
The  other  incisor,  which  is  missing,  may  have  been  removed  before 
death. 

(yS)  Abnormalities  arising  from  Defects  of  the  Tooth  Band 

The  irregularities  included  in  this  group  would  seem  to  be  due 
to  the  tooth  bud  being  given  off  in  an  abnormal  position. 

Cases  of  extreme  displacement  of  teeth  occurring  in  otherwise 
normally  developed  arches  should  perhaps  be  grouped  under  this 
heading. 
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(i)  The  Maxillary  Canine. — Developmental  irregularities  in  the 
position  of  this  tooth  are  common,  and  vary  from  a slight  deviation 
from  the  normal  to  complete  inversion  of  the  tooth  and  eruption 


Fig.  158. — Maxillae  with  the  right  central  incisor  embedded  in  the 
bone.  A supernumerary  tooth  is  present  in  the  arch. 


Fig.  159. — Portion  of  maxillae  with  two  supernumerary  teeth 
erupted  in  the  arch.  The  left  central  incisor  is  displaced. 


into  the  nasal  fossa.  The  following  specimens  show  a progressive 
degree  of  irregularity  : — 

In  fig.  160  the  canine  has  erupted  internal  to  the  arch  and 
caused  slight  irregularity  in  the  position  of  the  lateral  incisor.  In 
fig.  161  the  left  canine  has  erupted  in  a vertical  position  internal 
to  the  arch,  while  the  right  canine  has  assumed  an  oblique  direction. 
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the  crown  lying  in  the  palate  behind  the  central  and  lateral  incisors 
and  the  root  being  embedded  in  the  bone  in  close  contact  with  the 
roots  of  the  premolars.  In  fig.  162  the  canine  has  entwined  itself 
around  the  alveolar  process,  the  crown  projecting  in  the  palate  and 
the  root  appearing  just  under  the  outer  alveolar  plate.  A further 


Fig.  160. — Maxillae  with  the  left 'canine  erupting 
internal  to  , the  arch. 


Fig.  161. — Maxillae  showing  misplaced  canines. 

stage  is  marked  by  the  misplaced  tooth  lying  external  to  the  dental 
arch  in  a horizontal  position,  as  seen  in  fig.  163.  Next  the  tooth 
takes  an  upward  turn,  as  seen  in  fig.  164,  piercing  the  gum  high  up 
on  the  alveolar  process;  while  in  the  final  stage  there  is  complete 
inversion,  as  in  fig.  -165.  In  the  last  specimen  the  condition  is 
symmetrical;  both  teeth  are  embedded  in  the  nasal  process  of  the 
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maxillary  bones.  In  the  specimen  shown  in  fig.  166  the  too'th  has 
worked  its  way  into  the  nasal  fossa. 

The  positions  assumed  by  the  canine  in  cases  of  this  kind 
undoubtedly  follow  a definite  law,  and  the  discovery  of  that  law 


Fig.  163 — Portions  of  the  maxillae  showing  the  canines  lying  in  a horizontal 
direction  with  the  crowns  directed  towards  the  median  line. 

would  mean  a great  advance  in  our  knowledge  of  the  cause  of  these 
irregularities. 

(a)  The  canine  in  many  animals  is  a tooth  of  sexual  warfare. 

(b)  The  irregularity  is  not  confined  to  the  -highly  civilized  races 
of  man,  although  it  is  much  more  common  in  such  races. 
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Fig.  164.^ — Left  maxilla  with  the  canine  erupting 
in  an  upward  direction. 


Fig.  165. — Skull  showing  the  canines  embedded  in 
the  nasal  processes. 
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Fig.  167. — Right  maxilla  with  the  first  premolar 
erupting  in  the  palate. 


ABNORMALITIES  IN  POSITION  OF  THE  TEETH  115 


(c)  Tlie  irregularity  would  appear  to  be  more  often  met  with  in 
the  well-to-do  classes  than  in  those  less  favourably  placed. 

(d)  The  irregularity  is  more  commonly  seen  in  the  female  than 
in  the  male. 

(e)  The  left  canine  is  more  commonly  misplaced  than  the  right 
canine! 

(ii)  The  Maxillary  Premolar. — Complete  displacement  of  the 
premolar  is  comparatively  a rare  irregularity.  An  example  is  shown 
in  fig.  167,  and  another  in  fig.  168.  In  the  latter  specimen  the 
second  deciduous  molar  persists  and  is  free  from  sepsis. 


Fig.  168. — Model  showing  the  second  premolar  misplaced 
external  to  the  arch;  - , 


The  complete  displacement  of  a premolar  is  more  common  in 
monkeys  than  in  man,  and  a study  of  the  irregularity  in  these 
animals  enables  us  to  formulate  a probable  explanation  of  the  cause. 
If  the  relation  of  the  developing  premolar  to  the  deciduous  molar 
is  examined  in  monkeys  it  will  be  noted  that  it  is  the  rule  for  the 
premolar  to  be  developed  well  above  the  root  of  the  deciduous 
molar  (see  fig.  169).  It  is  easy  to  realize,  therefore,  that  the 
slightest  deviation  of  the  developing  tooth  from  the  normal  direction 
might  cause  it  to  be  displaced.  The  irregularity  in  man  can  possibly 
be  explained  on  similar  lines;  that  is  to  say,  the  premolar,  instead 
of  developing  within  the  roots  of  its  predecessor,  is  formed  beyond 
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them,  and  has  therefore  a tendency  to  assume  an  abnormal  position 
in  its  subsequent  growth. 

(iii)  The  Maxillary  Molars. — The  third  maxillary  molar  is 
frequently  misplaced.  This  tooth  may  be  carried  away  from  the 


Fig.  169. — The  skull  of  a chimpanzee  to  show  the  position 
of  the  developing  second  premolars. 


Fig.  170. — Maxillae  with  the  left  third  molar 
displaced  backwards. 


s-econd  molar  (see  fig.  170),  but  more  often  it  is  situated  high  in 
the  tuberosity  and,  as  growth  proceeds,  becomes  embraced  by  the 
roots  of  the  second  molar.  At  times  the  tooth  develops  so  high 
above  the  second  molar  that  fusion  of  the  roots  may  take  place. 
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Lastly,  we  get  that  singular  condition  in  which  the  crown  of  the 
third  molar  lies  in  an  inverted  position  within  the  roots  of  the 
second  molar  (fig.  171). 


Fig.  171.1 


A curious  but  well-defined  class  of  irregularity  is  shown  in 
fig.  172.  The  maxillary  premolars  and  the  first  and  second  molars 
on  the  right  side  have  erupted  external  to  the  arch  of  the  lower 
teeth.  This  irregularity  did  not  exist  in  the  deciduous  dentition, 


Fig.  172. — Models  of  a female  at  fourteen  years,  showing  the  premaxillary 
premolars  and  molars  external  to  the  arch  of  the  mandibular  teeth. 

and  the  first  sign  of  it  was  the  eruption  of  the  right  maxillary  first 
molar  in  the  position  shown  in  fig.  173.  A similar  condition  is 
occasionally  seen  in  the  apes  and  monkeys. 


1 From  “ A System  of  Dental  Surgery,”  by  C.  S.  Tomes  and  W.  S. 
Nowell. 
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The  explanation  of  these  cases  is  probably  to  be  found  in  an 
aberration  of  the  portion  of  the  tooth  band  from  which  tlie  teeth 
have  their  origin. 


Fig.  173. — Models  of  the  same  individual  taken  at  about  seven 
years  of  age  to  show  the  occlusion  of  the  deciduous  teeth. 


A remarkable  specimen  showing  irregularity  in  position  of 
several  teeth  is  shown  in  fig.  174.  The  maxillae  and  the  rest  of 


Pig.  174. — Portion  of  a skull  showing  multiple  irregularities  in  position 

of  the  teeth. 


the  skull  are  normal  in  character,  but  the  teeth  show  an  extra- 
ordinary arrangement.  On  one  side  the  canine  has  erupted  between 
the  premolars,  with  tlie  root  of  tlie  deciduous  canine  persistent  in 
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its  normal  position.  On  the  right  side  the  canine  lies  obliquely 
across  the  alveolar  ridge,  the  crown  pointing  forwards  and  slightly 
outwards  and  downwards,  wdth  the  root  running  backwards, 


Fig.  175. — Mandible  with  the  left  lateral  incisor  rotated. 


slightly  inwards  and  upwards.  The  whole  tooth  is  rotated  so  that 
the  internal  aspect  of  the  crown  is  downwards.  The  premolars  are 
missing,  and  there  are  no  signs  that  they  were  ever  present.  The 


Fig.  176. — Model  showing  the  mandibular  right  canine  placed 
internal  to  the  arch. 

first  molar  lies  horizontally,  with  the  occlusal  surface  directly  back- 
wards and  the  roots  forwards.  It  is  of  interest  to  note  that  there 
are  two  enamel  nodules  on  the  left  second  molar. 

(iv)  Mandihvlar  Incisors.— In  well-developed  arches  the  lateral 
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incisor  is  at  times  rotated  so  that  the  distal  angle  looks  inwards. 
This  irregularity  should  be  classed  as  a definite  inherited  defect. 
A mandible  showing  this  irregularity  is  illustrated  in  fig.  175,  and 
it  is  interesting  to  note  that  the  developing  second  molar  is  also 
misplaced  (see  fig.  181). 


Fig.  177. — Mandible  with  the  right  canine  erupting 
anterior  to  the  roots  of  the  incisors. 

(v)  Mandibular  Canines. — Although  not  so  prone  to  wander  as 
its  fellow  maxillary  tooth,  the  mandibular  canine  shows  definite 
variations  in  its  position.  It  may  erupt  internal  to  the  arch 


Fig.  178. — Portion  of  mandible  with  the  left  canine 
embedded  in  the  bone. 

(fig.  176),  or  it  may  appear  external  to  the  arch  directly  in  front  of 
the  incisors  (fig.  177),  while  in  olher  instances  it  may  remain 
embedded  in  the  bone,  a,s  in  fig.  178. 
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Fig.  170. 


— Left  half  of  mandible  with  the  first  pre- 
molar embedded  in  the  bone. 


pointing  away  from  the  mid-line.  At  times  both  second  premolars 
may  be  embedded  in  the  bone  (fig.  180).  The  roobs  of  the  teeth,. 


Fig.  180. — Mandible  with  the  second  premolars  embedded  in  the  bone. 


\ as  will  be  seen  from  the  illustration,  are  in  close  proximity  to  the 

; lower  border  of  the  bone  and  there  is  no  suspicion  of  the  condition 

i being  due  to  impaction,  as  there  is  ample  room  in  the  arch.  It  is- 

t, 


(vi)  Mandibular  Premolars. — These  teeth  are  at  times  completely 
displaced.  In  the  specimen  shown  in  fig.  179  the  first  premolar 
lies  in  a horizontal  position  embedded  in  the  bone  with  the  crown 
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quit-e  possible  that  the  abnormality  is  in  some  measure  due  to  an 
aberration  in  the  position  of  the  tooth  germ. 


Fig.  181. — Mandible  with  the  growing  second  permanent  molars  tilted  directly 
inwards.  This  is  a side  view  of  the  specimen  shown  in  fig.  175. 


Fig.  182. — Skull  and  mandible  of  a young  u{>e,  to  show  the 
position  of  the  developing  second  permanent  molars. 

(vii)  Mandibular  Molars. — The  curious  inward  tilt  of  the  second 
molar,  which  in  some  instances  amounts  to  the  tooth  occluding 
completely  internal  to  the  upper  arch,  should,  it  seems,  be  regarded 
as  an  inherited  defect.  Normally  the  second  molar  develops  with 


I . 

: 

[ ABNORMALITIES  IN  POSITION  OK  THE  TEETH  123 

I an  inward  tilt,  but  occasionally  the  development  takes  place  with 
1 the  occluding  surface  directly  inwards  (see  fig.  181).  This  curious 
1 inward  tilt  of  the  growing  second  molar  is  frequently  seen  in  the 
i anthropoid' apes  (fig.  182). 


Fig.  183. — Mandible  showing  slight  tilting  of  the  third  molars. 

i Among  the  conditions  which  have  to  be  treated  in  practice  there 
'*  are  few  which  demand  more  thought  and  care  than  a misplaced 
third  mandibular  molar  that  is  causing  trouble.  The  tooth  may 


I Fig.  184.1 

s 

be  only  slightly  tilted  forward  (fig.  183) ; . or  it  may  be  placed 
i horizontally,  the  occluding  surface  of  the  crown  impinging  on  the 
I posterior  root  of  the  second  molar  (fig.  184).  In  some  instances 


1 From  Trans.  Odonto.  Soc. 
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the  tooth  may  be  so  placed  that  the  occluding  surface  faces  down- 
wards and  inwards  (fig.  185).  An  examination  of  specimens 
exhibiting  the  third  mandibular  molar  misplaced  will  demonstrate 
very  clearly  that  the  roots  are  to  a greater  or  less  extent  covered 
by  the  ascending  ramus  of  the  mandible.  This  is  well  shown  in 


Fig.  185.1 


fig.  184.  Other  points  brought  out  in  this  specimen  are  the  close 
proximity  of  the  root  of  the  tooth  to  the  mandibular  canal,  and 
the  small  amount  of  bone  existing  at  the  posterior  aspect  of  the 
second  molar. 


Fig.  186.1 


By  far  the  most  interesting  specimen  of  misplaced  third  molars 
is  that  shown  in  fig.  186.  The  right  third  molar  is  situated  in  the 
centre  of  the  upper  part  of  the  ramus.  The  tooth  is  placed 
vertically,  the  crown  being  but  little  below  the  sigmoid  notch.  The 
left  third  molar  is  also  misplaced,,  and  rests  in  the  anterior  portion 


1 From  Trans.  Odonto.  Soc. 
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of  the  ramus.  Jioth  teeth,  as  might  be  expected,  lie  above  the 
mandibular  canal. 

The  specimen  shown  in  fig.  187  seems  to  throw  some  light  upon 
the  foregoing  pathological  treasure.  The  specimen  represents  the 
mandible  of  a gorilla,  in  which  two  cone-shaped  teeth  are  embedded 
in  the  right  ramus;  one  of  these  teeth  is  triple-rooted  and  one 
single-rooted.  The  full  number  of  premolars  and  molars  are  in 
place  in  the  mandible,  and  the  cone-shaped  teeth  must  therefore 
be  regarded  as  supernumerary  teeth.  It  will  also  be  noticed  that 
they  lie  above  the  mandibular  canal.  In  this  case  there  has  been 


Fig.  187.1 


an  abnormal  prolongation  backwards  of  the  “ tooth  band,”  and  it 
is  probable  that  the  misplaced  third  molar  is  due  to  the  same  cause. 

J.  J.  Andrew^  has  recorded  a case  in  which  the  left  mandibular 
third  molar  was  misplaced  high  up  in  the  right  ramus,  but 
with  the  apex  towards  the  sigmoid  notch  (see  fig.  188).  In  this 
patient,  a woman  aged  about  55,  suppuration  had  occurred  in 
connection  with  the  tooth,  necessitating  its  removal.  ” An  obtuse- 
angled  incision  was  made  along  the  posterior  border  of  the  ramus, 
and  the  angle  of  the  jaw  and  the  masseter  temporarily  displaced ; 
the  bone  just  below  the  sigmoid  notch  was  removed  by  means  of 
a trephine  and  the  tooth  exposed  and  removed.” 


1 From  Trans.  Odonto.  Soc. 

2 Brit.  Dent.  Journ.,  vol.  xxx,  p.  289. 


Fig.  188.1 — (1)  Hard  palate;  (2)  teeth  and  crowns  in  mandible;  (3)  sigmoid 
notch;  (4)  third  molar;  (5)  sinus  leading  from  mouth;  (6)  mandibular  canal; 
(7)  trachea. 


1 From  Brit.  Bent.  Journ. 
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In  the  case  shown  in  fig.  189  the  third  molar  erupted  a-t  the, angle 
of  the  jaw. 

(y)  Abnormalities  due  to  Variation  of  Jaiv  Development  in 
Relation  to  the  Size  of  the  Teeth 

“ Individual  variability  is  a general  character  of  all  common  and 
widespread  species  of  animals  or  plants;  and,  further,  this  vari- 
ability extends,  so  far  as  we  know,  to  every  part  and  organ,  whether 
external  or  internal,  as  well  as  to  every  mental  faculty.  Yet  more 
important  is  the  fact  that  each  part  or  organ  varies  to  a considerable 
extent  independently  of  other  parts”  (Wallace). 


Fig.  189. 


In  this  section  it  is  proposed  to  consider  how  far  this  j)henomenoD 
of  variability  is  responsible  for  general  irregularity  of  the  teeth.  If 
series  of  different  species  of  animals  be  examined  it  will  be  readily 
observed  that  a diminution  in  lengtlis  of  the  jaws  is  not  associated 
with  a corresponding  diminution  in  the  size  of  the  teeth,  with  the 
result  that  in  many  species  the  teeth  are  arranged  in  a slightly 
irregular  or  crowded  manner.  In  an  extended  investigation  made 
of  wild  animals  I have  been  surprised  at  the  large  number  of  skulls 
that  show  a slightly  crowded  arrangement  of  the  teeth.  In  animals 
under  domestication  this  variation  in  the  length  of  jaw  without 
corresponding  adjustment  in  the  size  of  the  teeth  is  still  more 
marked,  particularly  in  the  diffe-sent  breeds  of  dogs.  It  may  be 
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said  that  as  a rule  the  shorter  the  jaw,  the  greater  the  tendency 
to  crowding  of  the  teeth  (see  figs.  190-193), 

Man  is  no  exception  to  this  law  of  variation,- and  with  the  pro- 


Fig.  191. — Views  of  the  dental  arches  of  the  specimen  shown  in  fig.  190. 
The  teeth  are  arranged  in  a regular  manner  with  spaces  between  the 
premolars. 


gress  of  civilization  the  reduction  in  the  size  of  the  jaw  out  of 
proportion  to  the  reduction  in  the  size  of  the  teeth  has  been 
marked. 


ABNORMALITIES  IN  POSITION  OF  THE  TEETH  iig 

Talbot,^  who  has  collected  a large  number  of  statistics  relating 
to  irregularities,  states  that  the  early  Britons  possessed  maxillae 
varying  in  their  lateral  diameters  from  2 '12  to  2*62  in.,  whilst  in 


Fig.  192. — A short  muzzled  variety  of  dog. 


Fig.  193. — Views  6f  the  palatal  arches  of  the  specimen  shown  in  fig.  192. 
There  is  marked  irregularity  in  the  arrangement  of  the  maxillary  premolars 
and  molars. 


1 The  Etiology  of  Osseous  Deformities  of  the  Head,  Face,  Jaws,  and 
Teeth,”  Third  Edition,  p.  67. 
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modem  Englislimen  the  maxillae  vary  from  1*88  to  2*44  in.,  the 
minimum  diameter  having  thus  decreased  more  than  the  maximum ; 
and  a comparison  of  the  maxillae  of  ancient  Eomans  with  modem 
inhabitants  of  Southern  Italy  gives  a similar  result.  From  these 
data  he  infers  that  a diminution  in  the  size  of  the  jaws  has  taken 
place  in  the  inhabitants  of  England  and  Italy,  but  it  is  not  quite 
clear  that  these  comparisons  of  the  maxillae  of  ancient  Britons  and 
ourselves,  and  of  ancient  Eomans  and  modern  Italians,  have  any 
etiological  significance  seeing  that  modern  Englishmen  are  only  to 
a very  small  degree,  if  at  all,  descendants  of  the  ancient  Britons; 
and  similarly,  the  present  inhabitants  of  Southern  Italy  have  but 
little  claim  to  direct  descent  from  the  ancient  Eomans. 

It  is  interesting  to  note  that  a diminution  in  the  size  of  the  teeth 
can  be  traced  to  prehistoric  times.  W.  Wright^  shows  that  the 
average  molar  length  in  Neolithic  and  Bronze  Age  jaws  is  greater 
than  in  those  of  the  early  Iron  Age. 

There  is,  however,  a general  consensus  of  opinion  in  favour  of 
the  view  that  the  jaws  and  teeth  of  modern  races  are  becoming 
smaller,  the  "diminution  in  size  being  greater  in  the  jaws  than  in 
the  teeth. 

The  cause  of  the  progressive  diminution  in  the  size  of  the  jaws 
has  not  yet  been  clearly  demonstrated,  but,  in  view  of  all  the 
ascertained  facts  bearing  on  the  subject,  the  change  would  appear 
to  be  attributable  in  a great  measure  to  the  influence  of  civilization, 
and  more  particularly  to  diet  and  to  the  manner  in  which  food  is 
prepared.  Sim  Wallace,  who  has  given  considerable  attention  to 
the  subject,  considers  that  the  diminution  is  not  due  to  heredity, 
but  is  “ a characteristic  developed  in  each  generation  as  the  result 
of  the  action  of  the  environment”  i.e.,  insufficient  mastication 
deprives  the  jaws  of  the  stimulus  necessary  for  their  full  develop- 
ment, the  character  of  the  food-stuffs  of  the  present  day  being 
responsible  for  the  insufficient  mastication. 

(8)  Defects  of  the  Maxillary  Bones  and  Associated  Parts. 

Under  this  heading  are  to  be  included  irregularities  in  position 
of  the  teeth  due  to  inherited  defects  in  growth  of  the  maxillary 
bones  themselves  or  the  soft  tissues  attached  to  them. 

In  this  group  is  included  the  irregularity  of  the  central  incisors 
where  the  frcenum  of  the  lip,  instead  of  blending  with  the  muco- 
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periosteum  on  the  anterior  aspect  of  the  alveolar  process,  is  con- 
tinued between  the  incisors  and  blends  with  the  tissues  in  the 
region  of  the  anterior  palatine  foramen.  In  these  circumstances 
the  fraenum  presses  on  the  teeth  with  every  movement  of  the  lip 
and  this  pressure  tends  to  separate  the  teeth.  A persistent  labial 
fraenum  of  the  lower  lip  occurs,  but  much  less  frequently.  This 
irregularity  is  at  times  transmitted  from  parent  to  offspring. 


(2)  ABNOEMALITIES  DUE  TO  ACQUIRED  CAUSES 

(a)  Ante-natal  or  Intra-uterine  Acquirement 

In  cases  of  defective  development  of  the  maxilla  or  mandible 
the  teeth  present  marked  abnormalities  of  position.  In  cleft  palate 


Fig.  194. — Specimen  showing  arrested  growth  of  the 
left  half  of  the  mandible. 


involving  the  premaxilla  the  incisors  and  canine  are  misplaced, 
while  partial  arrest  in  the  growth  of  the  mandible  naturally  results 
in  considerable  disturbance  of  the  relation  of  the  dental  arches  to 
one  another.  A mandible  showing  arrest  of  growth  of  the  left  half 
is  shown  m fig.  194,  and  in  fig.  195  the  models  of  a case  in  which 
a similar  condition  was  present. 

It  might  seem  more  appropriate  that  irregularities  associated 
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with  defective  development  of  the  maxillary  bones  should  be 
grouped  under  “ inherited  defects.”  It  is,  however,  more  in  keep- 
ing wdth  the  general  trend  of  current  opinion  to  regard  them  as 
due  to  intra-uterine  processes. 


Fig,  195. — Models  of  a patient  in  which  the  left  half  of 
the  mandible  was  arrested  in  its  growth. 


(/3)  Parturient,  Acquired  at  the  Time  of  Birth  before  Complete 

Separation  of  the  Individual  from  the  Maternal  Organism 

There  is  ground  for  believing  that  a few  abnormalities  of  the 
teeth  may  be  traced  to  injury  at  birth.  Fig.  196  illustrates  the 
case  of  a boy  six  years  of  age  who  came  under  the  care  of 
G.  Berwick.  The  defective  growth  of  the  mandible,  due  to  an 
injury  at  birth,  resulted  in  marked  prominence  of  the  upper 
teeth.  The  labour  was  very  difficult  and  it  was  necessary  to  use 
forceps,  which  injured  the  face  on  the  right  side  from  the  angle  of 
the  jaws  to  the  chin. 

It  seems  quite  possible  that  prolonged  labour,  especially  in 
certain  presentations,  may  lead  to  abnormality  in  position  of  the 
teeth. 

The  asymmetry  of  the  dental  arch  so  often  seen  is  probably  the 
effect  of  excessive  moulding  of  the  skull  during  birth.  An  example 
is  shown  in  fig.  197.  It  will  be  noticed  that  the  left  side  of  the 
face  is  flattened  and  that  the  left  occipital  region  is  squeezed  out- 
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Fig.  196. — Models  of  a child,  showing  the  results  of  injury 
of  the  mandible  at  birth. 


wards.  In  this  case  the  labour  was  prolonged  but  no  instrument 
^was  used.  According  to  the  father’s  statement  “ the  child  was 
born  with  the  head  as  it  is,  but  the  doctor  said  it  would  come 
straight  in  time.” 


Fig.  197. — Photograph  of  a child  with  extreme  asymmetry 
of  the  face. 
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The  asymmetr^^  of  the  mandibular  arch  is  shown  in  a drawing 
on  mm.  paper  fnomi  a model  of  the  mouth^  (fig.  198). 

The  models  shown  in  fig.  199  are  those  of  a boy  about  five  years 
of  age.  The  parents  are  healthy,  and  possess  normal  jaws.  The 
child  was  breast-fed  and  there  was  no  suspicion  of  adenoids.  The 
width  of  the  arch  is  22*76  mm.  across  the  inter-canine  region  and 
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Fig.  198. — The  inandibular  teeth  of  the  case  shown 
in  fig.  197. 


i 


Fig.  199. — Models  showing  abnormal  occlusion  of  the  teeth. 

29*65  mm.  across  tlie  second  molar  region.  These  dimensions 
are  above  the  average.  The  occlusion  is  abnormal,  the  mandi- 
bular teeth  being  posterior  to  their  normal  relation  to  the 
upper  teeth.  The  cause  of  this  mal-occlusion  was  difficult  to 


1 It  is  intended  in  the  future  to  publish  a fuller  account  of  these 
"Obstetrical  Deformities.” 
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account  for  until  it  was  ascertained  that  the  child  was  an  example 
of  face  presentation  and  that  the  labour  had  been  prolonged. 
Before  complete  extension  occurs  in  face  presentation  the  head 


Fig.  200. 

Diagram  of  a face  presentation. 


Fig.  201. 

Shows  the  head  before  moulding. 
(From  Edgar’s  Practice  of  Obstetrics.”) 


passes  through  the  brow  position  and  the  diameter  of  engagement 
is  the  mento-vertical,  i.e.,  from  the  point  of  the  chin  to  the  most 
distant  point  of  the  vertex  (see  fig.  200).  Whilst  this  position  is 
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Fig.  202. — The  head  after  moulding  in  a case  of  face  presentation. 
(From  Edgar’s  “ Practice  of  Obstetrics.”) 


maintained  the  jaw  must  be  compressed.  As  fuller  extension  occurs 
the  occiput  is  compressed  against  the  spine  and  the  chin  slips  up, 
the  diameter  of  engagement  then  being  the  cervico-vertical  and 
cervico-bregmatic ; at  this  stage  there  is  no  undue  pressure  on  the 
chin.  It  seems  quite  possible,  therefore,  that  if  labour  is  prolonged 
during  the  mento-vertical  stage  permanent  injury  may  be  done  to 
the  mandible. 

Figs  201  and  202  are  reproduced  from  Edgar's  Practice  of 
Obstetrics  and  show  the  face  before  and  after  moulding.  The  appear- 


Fig.  203. — Models  of  a girl  at  eleven  years  with  abnormal  occlusion 
of  the  teeth  associated  with  a difficult  face  presentation. 
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ance  of  the  face  after  moulding  suggests  some  retraction  of  the 
mandible. 

Another  of  these  cases  is  shown  in  fig.  203.  The  anterior  uppfer 
teeth  are  unduly  prominent.  The  child  was  breast-fed  and  there 
was  no  trace  of  adenoids.  The  occlusion  is  abnormal,  the  mandi- 
bular teeth  being  positerior  to  their  normal  relation  with  the  maxillary 
teeth.  In  this  case  the  labour  was  difficult  and  prolonged.  The 
jaws  of  both  parents  are  well-developed,  and  the  remaining  children 
in  the  family — four  in  number — have  well-developed  arches  and 
normal  occlusions. 

The  facts  quoted  above  are  sufficiently  suggestive  to  warrant  a 
full  inquiry  into  a possible  relationship  between  difficult  labour  and 
hregularities  of  the  teeth. 

(ry)  Post-natal  or  Acquired  after  Birth 

The  majority  of  irregularities  fall  under  this  heading,  and  can 
be  traced  to  (a)  mechanical  causes  inducing  “trauma,”  (^)  the 
defects  of  septic  processes  in  connection  with  the  teeth,  or  (7)  morbid 
conditions  leading  to  diminished  or  excessive  growth  of  the  maxillae 
or  mandible. 

(a)  Mechanical  Causes. 

The  mechanical  causes  leading  to  deformities  of  the  dental  arch 
can  be  grouped  under  two  headings:  — 

(i)  Direct  injury  of  the  teeth  or  jaws. 

(ii)  Abnormal  conditions  of  the  surrounding  soft  tissues. 

(i)  Direct  Injury  of  the  Teeth  or  Jaws. 

(a)  The  Premature  Removal  of  Teeth. — With  the  removal  of  a 
tooth  there  is  a tendency  for  the  approximal  teeth  to  come  together. 
In  the  maxilla,  this  movement  is  brought  about  by  the  muscular 
pressure  of  the  lips,  the  tension  of  the  cheeks  and  the  forward 
movement  of  the  permanent  molars;  in  the  mandible,  by  the  action 
of  the  tongue  and  the  tilting  movement  of  the  permanent  molars. 
The  extent  of  the  deformity  depends  on  the  tooth  removed,  the 
time  of  removal,  the  occlusion  of  the  teeth,  and  the  development 
of  the  bones. 

The  following  examples  will  illustrate  these  points.  If  a second 
maxillary  deciduous  molar  is  removed  after  the  eruption  of  the  first 
l)ermanent  molar,  the  latter  tooth  will  tend  to  move  fonvards,  and 
the  first  deciduous  molar  backwards.  The  extent  of  the  movement 
of  the  permanent  molar  will  vary  according  to  the  degree  of  inter- 
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ference  with  the  growth  of  the  bone  in  the* molar  region.  If  there 
has  been  normal  growth,  and  if  the  first  molar  is  in  good  occlusion 
with  the  mandibular  tooth  (i.e.,  interdigitation  of  the  cusps  is  well 
marked)  the  amount  of  forward  movement  will  be  slight.  If,  on 
the  other  hand,  there  has  been  interference  with  the  growth  of 
bone,  the  tendency  of  the  permanent  molar  to  forward  movement 
will  be  marked,  even  though  the  occlusion  may  be  good.  The 
tendency  of  the  first  deciduous  molar  to  move  backwards  is  brought 
about  by  the  muscular  pressure  of  the  lips,  but  the  lips  will  not 
exert  much  influence  if  the  occlusion  with  the  mandibular  teeth 
is  good. 

If  a second  deciduous  molar  is  removed  before  the  permanent 
molar  has  erupted,  the  forward  movement  of  this  latter  tooth  will 


Fig.  204. — Model  showing  movement  backwards  of  the  second  mandibular 
premolars  following  early  extraction  of  the  first  permanent  molars. 

be  marked,  and  in  some  cases  it  will  encroach  upon  the  whole  space 
previously  occupied  by  the  deciduous  tooth. 

If  a deciduous  canine  is  removed  at  an  early  age,  the  closing 
of  the  space  is  mainly  due  to  a spreading  movement  of  the  incisors, 
brought  about  in  the  maxillary  arch  by  the  lips  and  in  the 
mandibular  arch  by  the  tongue.  The  deciduous  molar  may  also 
move  forwards,  but  ‘this  will  depend  mainly  upon  the  forward 
pressure  of  the  permanent  molars. 

If  the  lower  first  permanent  molars  have  been  removed  before 
the  eruption  of  the  second  premolars,  tlie  latter  teeth  occasionally 
erupt  far  back  in  the  arch,  as  shown  in  fig.  204. 
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(b)  Canes  of  the  Teeth. — Loss  of  tissue  from  caries  on  the 
approximal  surfaces  allows  the  teeth  to  close  on  one  another.  A 
forward  movement  of  the  permanent  molars  often  occurs  from 
this  cause. 

(c)  Septic  Processes  in  connection  with  the  Teeth. — The  pre- 
sence of  septic  teeth  is  a common  cause  of  irregularities.  Under 
normal  conditions  the  loss  of  the  deciduous  teeth  is  due  to  absorp- 
tion of  their  roots.  When  the  tissue  of  the  deciduous  tooth  has  been 
robbed  of  nutrition  in  consequence  of  injury  to  the  pulp,  absorption 
takes  place  slowly  and  is  often  completely  arrested.  Such  teeth 
obstruct  the  movement  of  the  erupting  tooth,  deflect  it  from  its 
com’se,  and  so  cause  it  to  erupt  in  an  irregular  position. 

(d)  Fracture  of  the  Jaivs  in  children  is  frequently  followed  by 
irregularity  in  the  position  of  the  permanent  teeth  located  in  the 
region  of  the  fracture. 

(ii)  Abnormal  Condition  of  the  Surrounding  Soft  Tissues. 

(a)  Habits. — Certain  habits  are  contracted  by  children,  such 
as  finger-sucking  and  ]ip-sucking,  which,  if  persisted  in,  will 


Fig.  205.1 

produce  deformed  arches.  In  the  habit  of  sucking  the  thumb  or 
finger,  the  palmar  surface  of  the  thumb  is  placed  against  the 
palatal  surface  of  the  central  incisors,  the  mandibular  teeth  being 
closed  on  the  dorsal  aspect.  The  pressure  exerted  causes  the 
maxillary  central  incisors  to  protrude,  so  that  the  lower  lip  passes 
behind  them  and  aggravates  the  protrusion  when  the  mouth  is  at 
rest.  At  times  the  thumb  or  finger  is  inserted  between  the  teeth 
in  such  a manner  as  to  cause  the  teeth  to  impinge  on  the  lateral 


1 From  Proc.  Roy.  Soc.  Med. 


140 


DENTAL  SURGERY  AND  PATHOLOGY 


surfaces.  Under  such  conditions,  the  maxillary  incisors;  and  canines 
are  forced  outwards  and  frequently  upwards,  producing  a type  of 
kregularity  known  as  “ open  bite.”  Sucking  of  the  lower  lip  or 
tongue  may  also  produce  protrusion  of  the  maxillary  teeth. 

The  prolonged  and  persistent  use  of  the  “ baby  comforter,”  or 
“ dummy,”  is  a fruitful  source  of  dental  deformity.  Fig.  205,  the 
models  of  a child  aged  five,  illustrates  the  protrusion  of  the  maxil- 
lary arch  from  this  cause.  The  protrusion  was  well  marked  when 
the  child  was  about  eighteen  months  old. 

Careful  inquiry  into  the  use  of  the  “ dummy”  would  seem  to 
show  that,  if  its  use  is  persisted  in,  deformity  of  the  maxillary 


Fig.  206. — ^Maxillae  and  mandible  showing  protrusion  of  the  maxillary 
incisors  as  seen  in  children  addicted  to  the  habit  of  thumb-sucking. 

dental  arch  will  almost  certainly  result,  and  that  the  extent  of  the 
deformity  will  depend  on  the  frequency  with  which  the  ” dummy  ” 
is  used,  the  period  over  which  its  use  extends,  and  the  presence  or 
absence  of  rickets. 

The  maxillae  and  mandible  illustrated  in  fig.  206  show  the  type 
of  deformity  usually  seen  in  children  addicted  to  thumb-sucking. 
The  maxillary  incisors  project,  while  the  arch  of  the  mandibular 
incisors  is  flattened. 

There  is  reason  to  think  that  in  these  cases  the  force  on  the 
incisor  teeth  in  the  backward  direction  is  resisted  at  the  articulation, 
with  the  result  that  the  neck  of  the  condyle  takes  an  inward 
direction,  as  shown  in  fig.  207. 
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(b)  Cicatrices. — In  cases  where  the  soft  tissues  in  the  neigh- 
bourhood of  the  jaws  have  been  injured  the  contraction  of  the 
cicatrix  may  divert  the  teeth  from  their  normal  positions.  A case 


Fig.  207. 

Abnormal  mandible.  Normal  mandible, 

showing  bend  in  the 
neck  of  the  condyle. 

of  protrusion  of  the  lower  incisors  which  followed  an  extensive  burn 
of  the  soft  tissues  of  the  neck  is  shown  in  fig.  208. 


Fig.  208.— Models  showing  displacement  of  the  mandibular  teeth, 
the  result  of  contraction  of  a cicatrix  (Tomes). 

(8)  Causes  leading  to  Abnormal  Growth  of  the  Maxilla  or 

Mandible 

By  far  the  greatest  number  of  cases  of  irregularities  of  the  teeth 
are  the  outcome  of  a diminished  growth  of  the  maxilla  and  the 
mandible.  As  regards  the  most  suitable  treatment  of  these  cases 
there  is  considerable  diversity  of  opinion,  which  will  probably  dis- 
appear as  soon  as  the  pathology  of  these  cases  has  been  established. 
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Before  diiscussing  possible  causes,  it  ruiay  be  advantageous  td 
describe  the  morbid  anatomy  of  a few  specimiens  which  fall  under 
this  group. 

(i)  The  Relation  of  the  Maxillary -premaxillary  Suture  to 
Irregularities  of  the  Teeth 

An  examination  of  skulls  of  children  suggests  that,  growth  of 
bone  at  the  maxillary-premaxillary  suture  continues  until  the 
eruption  of  the  second  dentition  is  well  advanced,  and  there  is 
reason  to  believe  that  the  premature  closing  of  the  suture  is  causally 
related  to  a crowded  arrangement  of  the  incisor  teeth. 

In  the  infant  this  suture  is  well  marked  and  runs  posterior  to 
the  foramina  leading  to  the  permanent  incisor  teeth  and  ends  near' 
the  margin  of  the  canine  socket.  With  the  advance  of  years  the 


Fig.  209. — Maxillae  of  a child  about  three  years  of  age. 


suture  tends  to  be  separated  by  an  increasing  interval  from  these 
teeth.  The  outer  portion  of  the  suturei  fills  in  first,  the  inner 
portion  being  often  well  marked  in  the  skulls  of  children  of  twelve 
to  sixteen  years  of  age. 

Palates  with  well-marked  sutures  are  as  a rule  wider  than  those 
where  the  suture  is  ill-defined.  A comparison  of  the  inter-canine 
and  *inter-second  deciduous  molar  widths  of  forty-seven  specimens 
gives  the  following  figures:  — 

Inter-canine  Inter-second  molar 

Well-defined  sutures  (32  specimens)  ...  22‘5  mm.  ...  27'8  mm. 

Ill-defined  sutures  (15  specimens)  ...  21'9  mm.  ...  26‘8  mm. 
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It  will  be  noted  tihat  tlie  difference  in  the  wddth  of  the  arches  is 
greater  between  the  canines  than  the  molars. 

Maxillae  showing  well-defined  sutures  are  shown  in  figs.  209  and 
210.  In  both  these  specimens  the  dental  arches  are  well  formed 
and  there  is  no  crowding  of  the  teeth. 


Fig.  210. — Maxillae  of  a child  aged  four  years  six  months.  Each  premaxilla 
is  developed  from  two  centres. 

In  the  maxillas  (fig.  211)  from  a child  three  years  two 
months  the  outer  two- thirds  of  the  sutures  arc  closed,  the  teeth 
are  curved  inwards  and  are  crowded.  The  canine  and  molar  widths 


Fig.  211. — Maxillae  of  a child  aged  three  years  two  months  with 
crowded  incisors  associated  with  a partially  closed  suture. 

are  19  mm.  and  23*5  mm.,  the  normal  average  being  22*5  mm. 
and  27’8  mm.  The  conclusion  to  be  drawn  from  the  examination 
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of  dried  specimens  is  that  early  closure  of  the  suture  and  crowding 
of  the  anterior  teeth  are  definitely  related.^ 

(ii)  Ah^iormal  Position  of  the  Permanent  Teeth  in  their  Crypts 

Normally  the  developing  permanent  teeth  in  the  maxilla  are 
arranged  as  follows  : The  crowns  of  the  central  incisors  have  their 
anterior  or  labial  surfaces  looking  forwards,  the  distal  limit  of  the 
crown  being  partly  behind  the  root  of  the  deciduous  lateral  incisor ; 
the  permanent  lateral  incisors  lie  in  a plane  posterior  to  that  of  the 
central  incisors,  and  the  distal  limit  of  the  crown  is  covered  by  the 
root  of  the  deciduous  canine' — indeed,  the  permanent  lateral  lies  in 
close  proximity  to  the  anterior  root  of  the  first  deciduous  molar 
(see  fig.  212).  The  permanent  canine  is  high  up  in  the  bone  and 
lies  in  a plane  anterior  to  that  of  the  lateral;  the  developing  pre- 


Fig.  212. — Left  maxilla  of  a child  about  six  years  of  age,  to  show 
the  position  of  the  permanent  teeth. 

molars  are  embraced  by  the  roots  of  the  deciduous  teeth.  In  the 
mandible  a similar  arrangement  exists. 

The  next  six  specimens  will  serve  to  illustrate  some  abnormal 
positions  of  the  developing  teeth. 


1 A fuller  account  of  the  relation  of  the  maxillary-premaxillary  suture 
to  irregularities  in  position  of  the  teeth  will  be  found  in  the  Dental  Record, 
February,  1914. 


ABNORMALITIES  IN  POSITION  OF  THE  TEETH  145 


Fig.  214. — In  this  specimen  there  i.s  marked  irregularity  in  the 
position  of  the  developing  maxillary  incisors. 


Fig.  213. — Skull  and  mandible  of  a child  aged  five  years  six  months, 
showing  irregularity  in  position  of  the  right  maxillary  incisors. 


The  skull  of  a child  of  five  years  six  months  is  shown  in  fig.  213. 
Several  of  the  deciduous  teeth  have  been  lost,  but  those  that  remain 
are  slightly  crowded.  In  the  left  maxilla  the  relative  positions  of 
the  central  and  lateral  incisors  to  one  another  are  normal ; the 
central  incisor,  however,  is  a little  tilted  on  its  long  axis.  In  the 
right  maxilla  the  central  incisor  is  tilted  so  that  the  mesial  angle 


10 
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is  forward  and  the  lateral  incisor  overlaps  the  distal  corner  of  the 
labial  surface.  The  sutures  are  closed  in  their  distal  halves. 

Fig.  214  reveals  a considerable  departure  from  the  no-rmal  in 
the  left  maxilla.  The  central  incisor  is  rotated  so  that  the  mesial 
angle  looks  almost  directly  forwards;  the  lateral  incisor  is  also 
rotated,  but  to  a lesser  extent,  and  overlaps  the  central  incisor. 

The  condition  of  the  deciduous  teeth  as  regards  spacing  cannot 
be  definitely  determined  a®  several  of  the  teeth  are  missing,  but  an 
examination  of  the  bones  conveys  the  impression  that  there  was 
ample  room  in  the  arch. 

In  the  next  specimen  (fig.  215),  five  years  nine  months,  the 
upper  deciduous  incisors  have  been  removed  to  show  the  position 


/iG.  215. — Skull  and  mandible  of  a child  aged  five  years  nine  months, 
showing  irregularity  in  position  of  the  developing  maxillary  incisors. 

of  the  permanent  teeth.  The  maxillary  central  incisors  have  their 
mesial  borders  rotated  a little  forward,  and  the  lateral  incisors 
overlap  their  distal  corners.  The  deciduous  teeth,  when  in  position, 
are  bent  a little  inwards,  and  there  is  slight  crowding.  The  sutures 
are  partially  filled  up  in  their  outer  quarters,  the  right  a little  more 
than  the  left.  In  connection  with  this  fact  it  is  interesting  to  note 
that  the  irregularity  of  the  permanent  teeth  is  more  marked  on  the 
right  side. 

In  fig.  216  the  right  maxillary  lateral  incisor  slightly  overlaps 
the  central  incisor  and  the  mesial  angle  is  tilted  forward.  On  the 
left  side  the  lateral  slightly  overlies  the  central,  the  latter  tooth 


ABNORMALITIES  IN  POSITION  OF  THE  TEETH  U7 


Fig.  216. — Skull  aud  mandible  of  a child  about  six  years  of  age,  showing 
irregularity  in  position  of  the  developing  maxillary  incisors. 


being  a little  rotated.  The  upper  deciduous  incisors  are  missing 
but  the  lower  teeth  show  good  spacing.  The  inter-canine  width  is 
slightly  above  and  the  inter-molar  width  equal  to  the  normal 


Fig.  217. — Skull  and  mandible  of  a child  about  five  years  of  age,  showing 
considerable  irregularity  in  the  position  of  the  developing  maxillary  incisors 
and  canines. 
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average.  The  suture  on  the  left  side  runs  near  to  the  deciduous 
canine  so-cket;  the  right  suture  terminates  forward  of  the  deciduous 
canine. 

Another  variation  in  the  position  of  the  permanent  incisors  is 
shown  in  fig.  217.  The  maxillary  centrals  are  placed  with  their 
long  axes  tow^ards  the  mid-line  and  the  canines  lie  with  the  crowns 
pointing  away  from  the  mid-line.  The  opening  of  the  anterior 
nares  is  small,  and  the  whole  specimen  convej^'S  the  impression  that 
there  is  a want  of  growth  of  the  body  of  the  maxilla. 

Tig.  218  is  from  a skull  of  a child  betw^een  six  and  seven  j^ears 
of  age.  The  maxillary  incisors  are  distinctly  crowded;  the  right 


Fig.  218. — Skull  and  mandible  of  a child  between  six  and  seven  years  of 
age.  The  maxillary  incisors  are  developing  in  abnormal  positions. 

central  is  partially  rotated  and  is  overlapped  by  the  lateral 
incisor;  the  left  central  has  a distinct  slope  away  fi’om  the  mid-line 
and  overlaps  the  lateral.  The  arch  of  the  deciduous  teeth  is  well 
formed,  and  the  teeth  are  well  spaced;  the  maxillary-premaxillary 
sutures  are  distinctly  closed  in  their  distal  halves. 


(iii)  Acquired  Conditions  interfering  with  the  Groirth  oj  the  Jiurs 

(a)  The  Method  of  Feeding  in  Infancy. — There  is  ample 
testimony  that  the  method  of  infant  feeding  influences  the  shape 
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of  the  palate  and  dental  arch.  A series  of  measurements  made  of 
children  free  from  adenoids  produced  the  following  data: — ^ 

A B 

Breast-fed  ...  ...  34’85  mm.  ...  ...  26  31  mm. 

Hand-fed  341  „ 25'61  „ 

In  hand-fed  children  there  is  a greater  tendency  to  abnormal 
occlusion  than  in  breast-fed,  and  the  width  of  the  palate  compared 
to  the  height  is  also  slightly  less,  being  2 ’63  in  breast-fed  and  2*52 
in  hand-fed. 2 These  facts  would  seem  to  show  that  breast-fed 
children  have  slightly  broader  arches  than  those  fed  by  artificial 
methods.  These  figures  are  taken  from  patients  in  private  practice; 
figures  gathered  from  patients  in  hospital  show  a:  greater  difference 
between  the  breast-fed  and  hand-fed. 

It  seems  quite  feasible  that  this  variation  in  the  palates  and 
arches  of  breast-  and  hand-fed  children  is  due  to  the  difference 
between  the  action  on  the  palate  of  the  teat  and  the  nipple.  An 
infant,  when  at  the  breast,  takes  not  only  the  nipple,  but  a con- 
siderable portion  of  the  areola  into  the  mouth,  and  the  tongue  is 
often  seen  protruding  over  the  lower  lip.  In  the  act  of  feeding  the 
mandible  is  first  slightly  depressed  and  then  raised  so  as  to  squeeze 
the  breast  against  the  palate,  and  the  milk  so  expelled  is  then 
swallowed.  The  jaws  then  separate  to  admit  more  milk  into  the 
flaccid  apex  of  the  breast,  and  the  process  is  repeated.  The  general 
effect  of  this  action  is  to  bring  the  muscular  tissue  about  the  jaws 
into  activity,  and  to  spread  the  palate. 

With  the  modern -shaped  bottle  the  child  is  held  on  the  left  arm 
and  the  bottle  is  kept  at  such  an  angle  that  the  milk  passes  into 
the  teat;  the  mandible  then  exerts  a^  squeezing  action  and  the 
milk,  passing  into  the  mouth,  is  swallow^ed.  If  the  bottle  is  used 
correctly,  very  little  sucking  is  performed  by  the  child,  the  whole 


1 For  the  purpose  of  obtaining  measurements  the  following  plan  was 
adopted : — 

(a)  The  breadth  between  the  first  permanent  molars,  the  point  chosen 
being  the  gum  margin  immediately  in  line  with  the  fissure  in  the  palatine 
aspect  of  the  teeth.  This  is  denoted  throughout  by  A. 

(b)  The  breadth  between  the  first  deciduous  molars  or  first  premolars, 
the  point  chosen  being  the  gum  margin  at  the  point  corresponding  to  the 
centre  of  the  palatine  aspect.  This  is  denoted  throughout  by  B. 

2 To  obtain  these  measurements  plaster  casts  were  made  of  the  palate, 
and  these  were  divided  at  a point  corresponding  to  the  middle  of  the  second 
deciduous  molar  or  second  premolar.  Tracings  on  paper  were  then  made 
and  a line  drawn  between  the  gingival  edges,  and  from  the  centre  of  this  base 
a line  was  drawn  at  right  angles  to  ascertain  the  height. 
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act  simulating  that  of  . the  child  at  the  breast;  but  there  is  this 
difference,  the  teat  is  not  so  tough  and  resistant  as  the  breast,  and 
the  pad  in  the  mouth  exerts  less  pressure  on  the  anterior  part  of 
the  palate ; still  further,  the  backward  force  of  the  breast  upon  the 
anterior  part  of  the  arch  is  absent. 

The  ideal  teat  has  yet  to  be  designed,  but  it  seems  obviously 
desirable  that  so  far  as  possible  the  natural  action  of  the  nipple 
should  be  reproduced,  and  to  this  end  teats  for  bottles  should  be 
made  flat  and  broad  at  the  base,  a little  longer  than  those  at  present 
used  and  of  a tougher  character.  Now  that  so  many  children  are 
hand-fed  the  matter  is  of  considerable  importance. 

The  modem  feeding-bottle  is,  however,  a great  improvement  on 
the  old  tube  feeding-bottle.  In  the  latter  the  teat,  about  1 in.  to 

in.  long,  is  of  a narrow  tube-like  type.  In  taking  the  milk 
from  this  bottle,  the  tongue  is  closed  around  the  teat  and  the  act 
of  suction  is  brought  into  play.  The  mandible  is  not  brought  into 
use,  and  the  whole  action  of  the  muscular  tissue  of  the  cheeks  is 
towards  the  median  line,  and  not  away  from  it  as  is  the  case  with 
the  breast-fed  child.  The  action  tends  to  narrow  the  palate  rather 
than  to  spread  it,  and  the  measurements  of  models  substantiate 
this.  In  forty-one  patients  where  the  tube  bottle  had  been  used 
the  average  measurements  were  : — 

A B 

32T4  nun 23  05  mm. 

These  figures,  compared  with  those  of  hand-fed  by  ordinary  boat 
bottles,  show  a marked  diminution  in  width,  especially  in  the 
premolar  region. 

(b)  The  Effects  of  Disease  on  the  Growth  of  the  Jaws. 

(i)  Adenoids. — Nasal  obstruction  arising  from  the  presence  of 
adenoids  greatly  influences  the  growth  of  the  maxilla,  the  effect 
produced  depending  on  the  period  of  onset  and  the  persistence  of 
the  adenoids.  The  earlier  the  age  at  which  the  adenoids  appear 
the  more  marked  will  be  the  effect  on  the  teeth  and  palate  and  the 
longer  they  persist  the  greater  will  be  the  damage. 

The  Character  of  the  Deformity. — If  the  mouth  of  a child  of 
about  four  years  of  age  that  wais  breast-fed  and  that  had  not  had 
adenoids  be  examined,  the  teeth  will  be  found  to  form  a regular 
tu'ch,  with  the  anterior  teeth  separated  by  slight  spaces.  The  vault 
of  the  palate  in  section  across  the  first  deciduous  molars  will  be 
oval-shaped,  and,  on  longitudinal  section,  will  rise  with  a gentle 
incline  from  behind  the  front  teeth  to  the  vault  (see  fig.  219). 

In  a child  that  has  suffered  or  is  suffering  from  adenoids,  the 
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teeth  will  be  crowded  and  the  muco-periosteum  of  the  palate  will 
present  a somewhat  puckered  appearance  (fig.  220) ; the  vault,  in 
transverse  section,  will  be  dome-shaped  and,  in  longitudinal  section, 


Fig.  219. — The  model  of  a child  that  was  breast-fed  and  had 
not  suffered  from  adenoids. 

will  rise  somewhat  abruptly  from  the  posterior  aspect  of  the  incisors. 
The  palate  will  have  the  appearance  of  having  been  pushed  up 
towards  the  front.  The  deciduous  molars  may  occlude  too  far 
forward,  but  this  is  the  exception  rather  than  the  rule.  If  the 


Fig.  226.— Models  of  a child,  aged  five  years  seven  months,  that  had 
suffered  from  adenoids  from  the  age  of  two  years.  The  puckered  appearance 
of  the  muco-periosteum  covering  the  hard  palate,  and  the  crowding  of  the 
teeth  are  well  shown. 

adenoids  have  been  removed  before  the  age  of  six  and  have  not  been 
severe,  the  effect  on  the  permanent  teeth  will  be  to  crowd  the  upper 
incisors,  and  the  disturbance  will  range  from  a slight  tilting  of  the 
lateral  incisors  to  an  irregularity  involving  the  four  anterior  teeth 


Fig,  222J — Models  of  a boy  aged  seven.  He  had  been  operated  on  for 
adenoids  three  times. 
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Fig.  221. — Models  of  the  case  shown  in  fig.  220  after  the  eruption  of  the 
incisors.  Note  the  irregular  position  of  the  incisors. 


median  line.  The  only  j^ermanent  irregularit}'  will  be  the  crowding 
of  the  incisor  teeth. 

If  the  adenoids  have  been  severe  and  of  long  duration,  an 
additional  effect  on  the  arch  will  be  seen  in  the  region  of  the  first 
molars.  The  first  molar,  when  erupted,  often  fails  to  assume  a 
vertical  position,  and  lies  w'itli  a general  slojDe  backwards.  This  is 


(fig.  221).  The  first  permanent  molar  erupts  in  good  position,  and, 
provided  that  the  deciduous  molars  are  retained  for  their  normal 
period,  the  premolars  will  erupt  in  normal  occlusion.  The  canines, 
when  in  place,  will  show’  a slight  slope  of  the  roots  towards  the 


1 From  Proc.  Hoy.  Soc.  Med. 
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well  shown  in  fig.  222  the  models  of  a child  who  suffered  from 
adenoids.  This  tooth  is  in  normal  occlusion^  but  it  is  not  difficult 
to  foresee  that,  as  soon  as  the  second  deciduous  molar  is  removed, 
rapid  forward  movement  of  the  first  molar  will  result  in  an  encroach* 
ment  on  the  space  for  the  premolars  and  an  abnormal  occlusion. 

In  some  cases  the  growth  in  the  molar  region  is  so  much  restricted 
that  the  first  molar  erupts  in  such  a>  way  as  to  lead  to  absorption 


Fig.  223.1 


of  the  posterior  roots  of  the  second  deciduous  moiar  (fig.  223). 
Under  such  conditions  it  is  obvious  that  abnormal  occlusion  must 
result  and  the  space  for  the  premolars  be  considerably  curtailed. 

If  the  permanent  molars  do  not  move  forward,  the  premolars 
and  canines  erupt  in  normal  position,  and  the  only  deformity  of  the 
arch  that  remains  is  the  slight  irregularity  of  the  incisors.  If  the 
permanent  molars  do  move  forward  the  space  for  the  premolars  and 
molars  is  reduced  and  a general  crowding  of  these  teeth  results. 

There  would  appear  to  be  a slight  decrease  in  the  width  of  the 


arch  in  children  with  adenoids, 

as  compared  with 

those 

free 

-adenoids,  the  difference  being  slightly  less  than  I mm.  The 
joined  figures  would  appear  to  substantiate  this  view. 

Breast-fed. 

A B 

Without  adenoids  (20  cases) 

...  34'85  mm. 

2631 

mm. 

With  „ (13  „ ) 

...  33'80  „ 

25*19 

ys 

Difference  

1'05  mm. 
Hand- fed. 

1*12 

mm. 

Without  adenoids  (34  cases) 

...  34'10  mm. 

25*61 

mm. 

With  » (30  „ ) 

...  33‘36  „ 

24*90 

>} 

Difference 

0‘74  mm. 

0*71 

mm. 

1 From  Proc.  Boi).  Soc.  Ifei7. 
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The  measurements  recorded  above  are  from  patients  treated  in 
private  practice. 

With  persons  who  have  suffered  from  adenoids  the  third  molars 
often  erupt  with  the  occluding  surfaces  facing  backwards  and 
outwards. 

Many  of  the  gross  lesions  of  the  jaws  which  are  found  in  asso- 
ciation with  adenoids  are  not  necessarily  the  direct  result  of  the 
adenoids  alone.  Usually  there  are  other  contributory  causes,  the 
influence  of  which  will  be  considered  subsequently. 

The  Factors  Producing  the  Deformity. — There  is  a wide  diver- 
gence of  opinion  as  to  the  precise  manner  in  which  the  deformities 
of  the  palate  associated  with  adenoids  are  produced.  It  has  already 
been  pointed  out  (p.  107)  that  the  efficient  performance  of  nasal 
respiration  was  essential  for  the  full  growth  of  the  palate.  This 
function  is  hindered  or  may  be  entirely  in  abeyance  when  there  is 
nasal  obstruction,  and  the  result  is  that  the  growth  of  the  jaw  is 
considerably  hampered. 

H.  Campbell,  dealing  with  the  subject  of  nasal  respiration,  says, 
“ When  we  reflect  that  a person  normally  breathes  some  twenty 
thousand  times  through  the  nose  in  twenty-foiu'  hours,  and  that 
the  constant  flow  of  air  through  the  nasal  passage  attracts  an 
abundant  supply  of  blood  to  the  nasal  mucous  membrane,  for  the 
purpose  of  warming  and  moistening  the  air,  giving  off  to  it  about 
two.  quarts  of  water  per  diem,  it  is  manifest  that  the  cessation 
during  the  developmental  period  of  the  respiratory  function  of  the 
nose  must  interfere  with  the  proper  development  of  the  nasal 
apparatus,  just  as  early  excision  of  an  eyeball  tends  to  defective 
development  of  the  corresponding  orbit.” 

The  interference  with  growth  would  appear  to  occur  mainly  in 
the  region  of  the  incisors  and  the  molars.  Lack  of  use  of  the 
muscles  of  the  anterior  nares,  in  addition  to  the  loss  of  stimulus 
to  the  nasal  mucous  membrane,  inhibits  the  growth  of  the  pre- 
maxillae. The  restriction  of  growth  from  this  cause  would  seem  to 
afford  an  explanation  of  the  fact  that  crowded  incisors  are  almost 
always  associated  with  cases  in  which  adenoids  develop  during  the 
first  six  years  of  life.  The  want  of  growth  in  the  molar  region  is 
due  to  the  lack  of  expansion  of  the  antrum  arising  from  disuse,  and 
the  want  of  growth  of  the  maxilla  is  correlated  with  a diminished 
growth  of  the  mandible. 

The  decrease  in  the  width  of  the  arch  seen  in  patients  with 
adenoids  may  be  due  to  the  general  want  of  growth  of  the  maxilla 
in  conjunction  with  the  pressure  exerted  by  the  tension  of  the  cheeks 
in  consequence  of  the  open  mouth. 


ABNORMALITIES  IN  POSITION  OF  THE  TEETH  155 


The  measurements  quoted  on  p.  153  show  a slight  narrowing  of 
the  arch  in  children  affected  with  adenoids.  In  many  of  the  cases 
included  in  the  series  the  nasal  obstruction  was  not  sufficient  to 
cause  excessive  mouth-breathing  and  the  effect  of  the  tension  of 
the  cheeks  would  not  be  marked;  still  further,  in  each  case  the  full 
complement  of  teeth  was  present.  The  figures,  however,  suggest 
that  the  tension  of  the  lips  is  an  active  factor  in  narrowing  the  arch. 
It  will  be  noticed  that  in  the  breast-fed  children  affected  by  adenoids 
there  is  a greater  proportional  narrowing  of  the  arch^than  in  hand- 
fed  children  similarly  afiected.  At  first  sight  this  difference  is 
rather  surprising,  but  the  explanation  is  as  follows : The  arch  of 
the  breast-fed  child  is  broader  and  the  teeth  more  spaced  than  in 
the  hand-fed  child;  pressure  brought  to  bear  on  the  outer  surface 
of  the  arch  forces  the  teeth  inwards ; in  the  breast-fed  child  the 
teeth  must  move  a greater  distance  before  mutual  antagonism  of 
the  teeth  occurs  than  in  the  hand-fed  child,  and  hence  can  be 
explained  the  greater  proportional  reduction  in  the  width  of  the 
arch  in  the  breast-fed  child.  These  facts  support  the  view  that  the 
tension  of  the  cheeks  is  an  important  factor  in  reducing  the  width 
of  the  arch. 

It  is  evident  that  when  once  the  teeth  are  laterally  in  contact 
the  resistance  to  the  lateral  pressure  is  increased,  and  that  any 
further  narrowing  of  the  arch  will  depend  upon  whether  the 
pressure  of  the  cheeks  is  sufficient  to  overcome  the  resistance  of 
the  arch.  If  the  mouth-breathing  is  extreme  the  effect  of  the 
lateral  pressure  of  the  cheeks  is  accentuated  and  may  become 
sufficient  to  drive  forward  the  anterior  curve  of  the  arch  and  cause 
protrusion  of  the  teeth. 

If  the  continuity  of  the  arch  is  broken  by  the  loss  of  teeth  the 
narrowing  will  be  accentuated.  That  the  constant  tension  of  the 
cheeks,  and  especially  the  tension  of  the  muscles,  does  eventualh’ 
affect  the  arch  is  shown  by  an  interesting  case  recorded  by  Lambert 
Lack,^  in  which  a child  had  suffered  from  unilateral  facial  paralysis 
from  infancy,  in  addition  to  mouth-breathing  from  adenoids.  On  the 
unparalysed  side  the  arch  was  crushed  in;  but  not  on  the  paralysed 
side. 

A word  must  be  said  with  regard  to  the  high  arch  of  the  palate 
seen  in  children  suffering  from  marked'  adenoids.  It  has  been 
maintained  that  this  is  due  solely  to  the  lateral  pressure  of  the 
cheeks,  but  that  view  is  open  to  criticism,  as  in  many  cases  the 
narrowing  is  very  slight  and  does  not  account  for  the  increased 


i Trans.  17th  Int.  Med.  Congress,  Section  of  Stomatology,  p.  67. 
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height  of  the  palate.  It  seems  probable  that  the  height  of  the 
palate  may  be  due  to  interference  with  the  growth  of  the  sphenoid 
and  the  septum  of  the  nose. 

“ The  hard  palate  in  the  infant  is  normally  high  arched,  and  at 
birth  it  lies  above  the  level  of  the  Eustachian  tubes,  but  later  on 
becomes  considerably  lower.  This  alteration  is  due  to  the  down- 
ward growth  of  the  hard  palate,  so  that  one  factor  in  the  production 
of  a highly  arched  palate  is  a lack  of  development  of  the  walls  of 
the  nose,  more  especially  of  the  sphenoid  and  the  septum."  Any 
factor  such  as  adenoids  will  interfere  with  the  growth  of!  the  nasal 
septum,  and  so  retard  the  proper  development  of  the  hard  palate 
and  consequently  its  descent. 

To  sum  up,  it  would  seem  probable  that  the  deformities  asso- 
ciated u'ith  adenoids  are  to  he  attiihuted  mainly  to  defective  growth 


Fig.  224. 

From  a paper  by  A.  Keith  (Dental  Becord). 

of  the  maxillcE,  and  that  the  narrowing  of  the  arch  is  in  a large 
measure  due  to  the  tension  of  the  cheeks^  the  severity  of  the 
deformities  depending  upon  (1)  the  degree  of  adenoids  and  conse- 
quent mouth-breathing,  (2)  the  duration  of  the  adenoids,  (3)  the 
loss  of  teeth  from  the  dental  arch. 

(ii)  Rickets. — There  is  no  evidence  to  show  that  rickets  by  itself 
can  be  regarded  as  the  cause  of  defoi’med  arches.  But  as  the  bones 
in  rickety  persons  are  imperfectly  formed  and  readily  yield  to 
l>ressure,  the  deformities  resulting  from  adenoids  or  from  the  use 
of  the  " dummy,"  or  from  thumb-sucking,  will  be  more  pronounced 
if  rickets  is  present. 
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(iii)  Acromegaly. — In  this  condition  growth  recommences  in 
certain  parts  of  the  body,  the  mandible  being  one  of  those  affected. 
The  ramus  elongates,  there  is  growth  along  the  alveolar  border,  at 
the  chin,  and  also  at  the  lower  border  of  the  body.  These  changes 
are  diagrammatically  shown  in  fig.  224,  the  mandible  of  a normal 
person  being  superimposed  on  that  of  three  acromegalic  mandibles. 

A Keith, ^ who  has  given  considerable  attention  to  the  subject, 
considers  that  the  changes  are  due  to  over-action  of  the  pituitary 
secretion.  “ It  somehow  sensitizes  the  - osteoblasts  of  the  masti- 
catory apparatus — ^not  only  wakens  up  growth  in  them,  but  renders 
them  highly  susceptible  to  the  mechanical  influences  to  which  they 
are  subject  when  in  action.” 

(iv)  Oxycephaly. — In  the  condition  known  as  oxycephaly-  the 
maxillae  are  poorly  developed,  the  length  of  the  maxilla  being 
reduced  in  proportion  to  the  anterior-posterior  diameter  of  the  skull. 
The  antra  are  usually  rudimentary.  The  mandible  does  not  show 
any  changes. 

Morley  Fletcher ^ gives  the  following  description  of  the  jaws  in 
one  of  his  cases  where  the  oxycephaly  was  well  marked:  “The 
superior  maxilla  was  shortened  from  before  backwards.  The  hard 
palate  formed  a narrow,  very  pointed  arch.  The  second  and  third 
molars  were  absent  in  the  upper  jaw  and  could  be  made  out  in  the 
skiagram  lying  above  on  what  appeared  to  be  rudimentary  antra. 
Lower  jaw  underhung  teeth  normal  in  number.” 

In  oxycephaly  there  is  synostosis  of  the  coronal  and  sagittal 
sutures  and  this  leads  to  a lack  of  growth  of  the  maxilla.  There  is 
some  little  evidence  that  the  changes  are  related  to  an  alteration  or 
abnormal  development  in  the  pituitary  body. 

(v)  Progeria. — This  interesting  condition  was  first  described  by 
Hastings  Gilford.  The  individual  is  the  victim  of  delayed  or 
arrested  growth — infantilism — to  which  is  added  senilism,  a term 
used  to  designate  prematurely  senile  changes. 

The  skeletal  changes  in  a case  of  progeria  have  been  fully 
described  by  A.  Keith. ^ .The  condition  of  the  jaws  and  teeth  is 
most  instructive  because  it  seems  to  shed  light  on  the  problem 
of  the  crowded  mouth.  The  palate  is  very  little  larger  than  that  of 
a child  at  birth,  the  length  being  less  reduced  than  the  width.  On 
the  other  hand,  the  teeth  are  as  advanced  in  formation  as  one^  would 


1 “ Certain  Factors  in  Tooth  Eruption,”  Dental  Record,  vol.  xxxiii,  p.  769. 

2 “On  Oxycephaly,”  Quarterly  Journal  of  Medicine,  April,  1911,  vol.  iv. 
No.  15. 

3 “ Progeria  and  Ateleiosis,’  Lancet,  February  7,  1913. 
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expect  to  find  in  an  individual  of  eighteen  years  of  ago,  but  are 
placed  in  an  irregular  manner.  The  lateral  incisors  and  third  molars 
are  absent  and  the  canine  unerupted.  In  the  mandible  the  lateral 
incisors  are  absent,  the  premolars  are  embedded  in  the  bone,  the 
first  molars  have  been  destroyed  by  caries,  and  the  second  molars 
are  erupting  from  the  inner  aspect  of  the  coronoid  process.  The 
third  molars  are  absent  (figs.  225  and  226). 


From  a paper  by  A.  Keith  (Dental  Becord). 

(vi)  Achondroplasia. — In  this  disease  there  is  a slowing  down  or 
arrest  of  bone  growth  at  epiphyseal  lines  and,  owing  to  synostosis  of 
the  bones  of  the  base  of  the  skull,  the  maxilla  may  be  deformed. 
The  malformation  consists  in  a retraction  of  the  face  and  a tilting 
upwards  of  the  anterior  part  of  tlie  palate. 

The  manner  in  which  the  teeth  and  jaws  are  affected  in  cases 
of  acromegaly,  &c.,  where  the  disease  is  well  marked  is  indicated 
above.  It  is  probable  that  these  diseases  are  frequently  present  in 
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a lesser  degree,  and  that  with  further  knowledge  they  will  be  found 
to  be  a more  common  cause  of  irregularities  of  the  teeth  than  has 
hitherto  been  suspected. 
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CHAPTER  YI 


Abnormalities  in  Position  of  the  Teeth, — Treatment 

Treatment  in  General — The  Movement  of  Teeth  by  Mechanical 
Appliances — The  Movement  of  Teeth  by  Surgical  Methods 

(A)  TEEATMENT  IN  GENEEAL 

(1)  Prophylactic. — Our  knowledge  of  the  causes  of  irregularities 
of  the  teeth  is  as  yet  far  from  complete,  but  year  by  year  investi- 
gatiofU  discloses  fresh  facts  which  assist  us  in  removing  or 
ameliorating  those  causes,  and  it  is  important,  therefore,  that  the 
student  should  keep  closely  in  touch  with  the  results  of  research. 

It  is  of  primary  importance  that  breast-feeding  should  be 
insisted  on  wherever  it  is  practicable,  but  if  hand-feeding  is 
necessary  the  food  should  be  administered  for  preference  by  means 
of  the  spoon  or  feeding-cup.  The  use  of  the  comforter  should  be 
strongly  deprecated.  Every  care  should  be  taken  to  23revent  caries 
of  the  deciduous  teeth.  A diet  requiring  plenty  of  mastication  is 
essential,  and  proper  nasal  breathing  should  be  assiduously 
encouraged.  Should  nasal  obstruction  be  caused  through  the 
presence  of  adenoids,  or  from  any  other  condition  treatment  should 
be  accorded  as  speedily  as  possible,  in  order  that  proper  nasal 
respiration  may  be  restored.  If  the  teeth  of  a breast-fed  child  are 
maintained  in  a healthy  and  efficient  state  and  nasal  breathing  is 
promoted  there  is  little  danger  of  irregularities  arising  during  the 
secoind  dentition. 

Careful  supervision  of  the  mouth  during  the  period  of  dentition 
will  go  far  to  prevent  or,  at  any  rate,  to  ameliorate  irregularities. 

Early  treatment  of  caries  in  the  deciduous  molars  will  often 
prevent  their  2)remature  loss,  while  the  timety  removal  of  a 
deciduous  tooth  will  often  prevent  a permanent  tooth  from  assum- 
ing an  abnormal  position.  Sjrecial  attention  should  be  bestowed 
upon  the  first  permanent  molars.  An}'  cavities  which  appear 
should  immediately  be  filled.  If  caries  does  appear  on  the  anterior 
surface  of  the  permanent  molar,  the  advisability  of  removing  the 
second  deciduous  molar  and  making  the  surface  of  the  permanent 
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molar  self-cleansing  must  be  considered.  The  successful  preservation 
of  the  first  permanent  molar  far  outweighs  in  importance  the  slight 
moving  forward  of  the  tooth  which  might  result  from  the  removal 
of  the  second  deciduous  molar.  To  secure  good  results,  children’s 
teeth  should  be  examined  at  least  three  times  a year,  and  the 
necessity  for  constant  supervision  should  be  impressed  on  the 
parents. 

(2)  Remedial. — Whenever  there  is  doubt  as  to  the  best  method 
of  treatment  it  is  advisable  to  take  models  of  the  mouth  to  be 
studied  in  connection  with  a chart  on  which  the  condition  of  the 
teeth  has  been  carefully  noted.  In  this  way  points  often  become 
apparent  which  would  be  missed  by  a mere  examination  of  the 
mouth.  Where  a case  comes  under  observation  at  an ^ early  stage, 
it  is  advisable  to  take  mpdels  periodically  in  order  that  the  develop- 
ment of  the  mouth  can  be  watched  and  perhaps  some  light  gained 
as  to  the  best  method  to  pursue  in  the  treatment. 


The  teeth  must  be  carefully  examined  with  special  reference  to 
the  following  points:  — 

(a)  The  general  character  of  the  teeth. 

The  presence  and  extent  of  caries,  especially  on  the 
approximal  surfaces. 

(7)  The  directions  of  the  roots  of  the  teeth.  (The  value  of  this 
point  is  referred  to  on  p.  218.) 

(8)  The  occlusion  of  the  teeth. 

The  last  point  is  of  special  importance  if  extraction  is  indicated. 
Many  of  the  indifferent  results  which  follow  treatment  by  extraction 
are  due  to  the  teeth  having  been  removed  without  regard  to 
occlusion. 

The  teeth  have  a natural  tendency  to  change  their  positions  in 
the  mouth  termed  “ travelling  of  the  teeth,”  and  in  connection  with 
this  movement  the  ‘‘  bite  ” or  occlusion  of  the  teeth  plays  an 
important  part.  If  a normal  articulation  (fig.  227)  be  examined. 
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it  will  be  observed  that  the  opposing  teeth  present  inclined  planes 
to  one  another,  and  this  is  particularly  noticeable  in  the  premolar 
region.  With  each  act  of  mastication  pressure  is  brought  to  bear 
upon  these  surfaces  and  as  long  as  the  resistance  remains  equal 
in  all  directions  the  tooth  retains  its  position.  Eemove  this  resist- 
ance, wholly  or  in  part,  and  the  force  exerted  by  the  muscles  with 
each  act  of  mastication  will  tend  to  force  the  teeth  in  the  direction 
of  least  resistance.  Take,  as  an  example,  the  case  diagrammatically 
illustrated  in  fig.  228.  The  first  molars  have  been  removed.  Each 
time  the  posterior  plane  of  the  second  lower  premolar  strikes  the 


anterior  plane  of  the  second  upper  premolar  the  tendency  will  be 
to  drive  the  latter  tooth  in  the  direction  of  least  resistance,  namely, 
backwards.  When  once  this  tooth  has  travelled  backwards,  the  resist- 
ance to  the  movement  of  the  second  lower  premolar  in  the  posterior 
direction  is  removed,  so  that  the  force  of  the  posterior  plane  of  the 
first  upper  premolar  striking  the  anterior  plane  of  tfie  lower  second 
premolar  will  tend  to  drive  the  latter  also  in  a backward  direction. 
In  like  manner,  the  posterior  plane  of  the  first  lower  premolar  will 
tend  to  drive  back  the  first  upper  premolar.  In  addition  to  the 
power  derived  from  the  muscles  of  mastication,  the  force  exerted 
by  the  lips,  tongue,  and  the  process  of  eruption  are  important 
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factors  in  producing  the  natural  movement  of  teeth.  The  lips 
exert  force  in  a backward  direction,  the  tongue  in  a forward 
direction.  When  employing  extraction  for  the  correction  of  an 
irregularity,  an  endeavour  should  be  made  to  “ unlock  ” the  bite. 
This  will  be  more  easily  understood  by  a reference  to  fig.  229.  For 
the  sake  of  argument  we  will  suppose  that  the  canine  has  erupted 
externally  to  the  arch.  To  provide  space  the  first  upper  molar  only 
is  removed.  The  bite  will  remain  locked— in  other  words,  the 
second  j^remolar  will  require  mechanical  means  to  train  it  in  a 
backward  direction,  and  even  then  will  occlude  with  the  molar — an 
unsatisfactory  condition.  Mechanical  means  will  also  be  required 
to  retract  the  first  premolar.  If  the  lower  first  molar  is  removed 
as  well  as  the  upper,  mechanical  methods  can  be  avoided  to  a very 
great  extent,  and  there  will  be  less  interference  with  the  efficiency 
of  the  bite. 


When  removing  teeth  in  both  maxilla  and  mandible,  opposing 
teeth  should  if  possible  be  selected.  A glance  at  the  diagram 
(fig.  230)  will  show  the  disadvantage  of  not  following  this  course. 
In  the  upper  the  first  molar  has  been  removed,  and  in  the  lower 
the  second  premolar.  There  is  considerable  destruction  of  the 
masticating  area,  and  moreover  mechanical  methods  must  be  used 
to  retract  the  teeth.  Kemoval  of  the  upper  and  lower  second 
premolars,  or  the  upper  and  lower  first  molars,  would  have  inter- 
fered far  less  with  the  masticating  area,  and  would  have  unlocked 
the  bite  and  allowed  the  teeth  to  travel  backwards  unaided  by 
mechanical  means. 

In  employing  extraction  the  desirability  of  maintaining  the 
Teeth  in  their  proper  relationship  to  the  Median  Line  of  the 
Face  should,  for  aesthetic  reasons,  be  borne  in  mind.  Any  deviation 
to  one  side  or  the  other  in  the  direction  of  the  incisors  causes  an 
appreciable  disfigurement,  and,  in  the  case  of  girls,  this  is  important 
from  an  aesthetic  point  of  view.  The  centre  of  the  mouth  is  likely 
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to  shift  when  tho  bite  is  unlocked  on  one  side  and  not  on  the  other. 
Take,  as  an  example,  a case  where  it  has  been  necessary  to  remove 
the  upper  first  premolar  on  the  left  side.  The  posterior  resistance 
to  the  canine  and  lateral  being  removed  the  pressure  of  the  lip 
tends  to  drive  all  the  anterior  teeth  to  that  side  'and  so  causes 
the  centre  to  shift.  An  example  is  shown  in  fig.  231.  The  patient’s 
appearance  has  suffered  considerably.  Eemoval  of  the  first  right 
upper  premolar  as  well  as  the  first  left  upper  premolar  would  have 
prevented  the  disfigurement  because,  the  posterior  resistance  on 
both  sides  being  removed,  the  lips  would  have  forced  back  the 
anterior  teeth  equally  on  both  sides.  Eemoval  of  one  second  upper 
premolar  will  not  cause  the  centre  to  shift  because  the  bite  will 
be  locked  by  the  first  upper  premolar  occluding  with  the  lower 
premolars,  but  removal  of  the  fellow  tooth  in  the  lower  will  with- 
draw the  posterior  resistance  and  permit  the  first  premolars — upper 


Fig.  231. 


and  lower — to  shift  back  and  so  produce  an  alteration  in  the  centre 
of  the  mouth.  Other  examples  could  be  quoted.  Eemoval  of  the 
first  upper  and  lower  right  molars  and  the  first  upper  left  molar 
would  cause  the  centre  to  shift  towards  the  right  side  because  the 
bite  is  locked  on  one  side  and  not  on  the  other. 

Skiagrams  of  the  teeth  will  be  found  most  useful  in  cases  where 
doubt  exists  as  to  the  directions  of  the  roots  of  teeth,  or  as  to  the 
presence  or  absence  of  unerupted  teeth. 

In  any  case  where  there  is  a question  of  treatment  by  mechanical 
methods  the  general  health  and  temperament  of  the  patient  must 
be  considered.  With  weak,  nervous  cliildron  meclianical  treatment 
should,  for  obvious  reasons,  be  avoided  if  possible.  Again,  in  all 
cases  requiring  mechanical  treatment  the  thorough  co-operation  of 
])arents  and  patients  is  mo'St  essential  to  success.  Eegulating 
apparatus,  unless  constantly  worn  and  properly  attended  to,  does 
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more  harm  than  good.  If  the  practitioner  has  reason  to  believe 
that  his  instructions  will  not  be  faithfully  carried  out,  prolonged 
mechanical  treatment  should  be  avoided. 

other  points  to  be  considered  are  the  age  and  the  sex  of  the 
patient.  With  regard  to  the  former  it  should  be  remembered  that 
the  difficulty  of  moving  and  retaining  the  teeth  in  a new  position 
increases  with  the  age  of  the  patient.  As  a rule,  it  is  not  advisable 
to  attempt  correction  of  irregular  teeth  by  mechanical  means  in 
adults.  The  older  the  patient  the  more  difficult  the  teeth  are  to 
movQ  and  retain  in  a new  position.  Again,  the  older  the  patient  the 
greater  the  danger  of  starting  pathological  changes  in  the  periodontal 
membrane. 

In  deciding  on  the  method  of  treatment,  attention  must  be 
given  to  the  facial  expression  and  type  of  face.  For  example,  a 
narrow  arch  may  be  accompanied  by  a narrow  face  with  a small 
mouth  and  correspondingly  small  features,  all  of  which  are  in 
harmony.  Expansion  or  spreading  of  the  arch  under  such  con- 
ditions might  mar  the  character  of  the  face. 

The  removal  of  the  canine  usually  produces  an  ugly  flatness  of 
the  upper  lip  and  allows  the  angles  of  the  nose  to  sink. 

In  cases  where,  with  protrusion  of  the  upper  teeth,  the  lower 
lip  is  unduly  fiat,  but  the  lower  teeth  are  crowded,  with  perhaps 
the  canines  slightly  prominent,  an  attempt  to  regulate  the  canines 
by  bringing  them  into  line  will  tend  to  increase  the  flatness  of  the 
lower  lip  and  to  accentuate  the  protrusion  oi  the  upper  teeth. 

(B)  MOA'EMENT  OF  TEETH  BY  AIECHANICAL  MEANS  AND 
EEGULATINO  APPLIANCES 

The  movement  of  teeth  by  mechanical  means  is  accomplished 
by  the  application  of  certain  forces  which  act  from  a fixed  base 
known  as  “ the  point  of  delivery.”  The  resistance  of  the  point  of 
delivery,  or  anchorage,  must  be  greater  than  that  of  the  tooth  or 
teeth  to  be  moved.  This  is  essential,  and  is  frequently  overlooked. 

The  point  of  delivery  is  usually  obtained  from  the  resistance  of 
teeth  either  by  means  of  a well-fitting  plate  or  by  embracing  two 
or  more  teeth  with  a clamp  or  band,  the  force  to  be  used  being 
attached  to  the  plate  or  band.  In  a few  forms  of  apparatus  the 
occiput  is  utilized  as  the  point  of  delivery.  liegulating  appliances 
are  thus  divisible  into  two  main  groups  : (a)  removable,  (/3)  fixed. 

(a)  Removable  Appliances. — The  successful  working  . of  a 
regulation  plate  depends  mainly  upon  accurate  fitting,  and  great 
care  should  therefore  be  taken  in  obtaining  models  of  the  mouth. 
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The  best  material  for  the  plate  is  vulcanite.  The  back  teeth  should  . 
usually  be  capped,  as  the  real  point  of  delivery  is  obtained  from 
the  teeth,  and  by  capping  them  a much  firmer  hold  can  be  obtained. 
Plates  must  be  carefully  adjusted  to  the  bite  of  the  opposing  teeth. 
The  plate  should  be  tried  in  the  mouth  and  the  bite  adjusted  by 
the  aid  of  a proper  articulator.  It  is  well  to  allow  the  lower  teeth 
to  bite  “ well  home  ” into  the  vulcanite  as  the  plate  is  then  kept 
more  firmly  in  position,  and,  when  the  mouth  is  closed,  the  opj^osing 
teeth  also  act  as  part  of  the  point  of  delivery. 

The  Forces  employed  for  Moving  Teeth. — (i)  The  screw  is 
perhaps  the  most  powerful.  The  types  suggested  by  E.  H.  Angle 
are  neat  and  efficient-. 

The  screw  must  be  adjusted  at  regular  fixed  intervals,  only  a 
slight  degree  of  force  being  applied  at  each  visit.  The  force  exerted 
by  a screw  is  not  continuous,  but  this  is  evidently  no  disadvantage 


Fig.  232. 


as  the  results  obtained  from  screw  force  in  regulating  teeth  are 
entirely  satisfactory. 

(ii)  The  Wedge. — Hickory  wood  compressed  laterally  is  mostly 
used.  The  saliva  moistens  the  wood  causing  it  to  expand  and  so 
exert  force.  In  using  wooden  wedges,  the  grain  of  the  wood  should 
lie  parallel  to  the  direction  in  which  it  is  proposed  to  move  the 
tooth.  The  wedge  will  be  found  most  useful  for  forcing  incisors 
forward.  The  method  of  adjusting  the  wooden  wedge  is  shown  in 
fig.  232.  A double  dovetailed  slot  is  cut  in  the  vulcanite  plate, 
one  broad  end  being  away  from  the  tooth  and  the  other  being 
towards  the  palatal  aspect  of  the  plate.  Into  this  slot  the  hickory 
wedge  is  placed.  Wedges  of  hickory  wood  are  also  useful  for 
forcing  the  premolars  backwards. 

Wedging  may  be  carried  out  by  the  aid  of  vulcanite  pegs. 
Cone-shaped  holes  are  drilled  in  the  plate  and  in  place  of  the  rubber 
a vulcanite  peg  is  inserted  and  is  left  sufficiently  long  to  prevent 
the  plate  being  forced  at  once  into  place.  The  peg  is  also  arranged 
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with  a sloping  surface  so  that  at  first  it  presses  on  the  tooth  near 
the  cutting  edge  and  as  the  plate  is  driven  up  into  place  by  the 
lower  teeth  so  the  tooth  is  forced  forwards.  It.  is  important  that 
the  lower  incisors  should  occlude  with  the  plate  and  so  increase  the 
force  transmitted  to  the  teeth  to  be  moved. 

(iii)  The  inclined  plane  is  most  usefully  employed  when  it  is 
necessary  to  force  forwards  three  or  four  maxillary  incisors.  For 
this  purpose  a plate  is  made  capping  the  lower  teeth  and  an  inclined 
plane  is  fixed  to  the  plate,  so  that  when  the  mouth  is  closed  the 
teeth  to  be  moved  impinge  on  the  sloping  surface  and  are  thus 
driven  forward.  The  inclined  plane  must  be  used  with  care  as  the 
soft  tissues  may  be  injured  if  the  teeth  are  forced  forward  too 
quickly. 

(iv)  Elasticity. — The  force  obtained  from  the  elastic  properties 
both  of  rubber,  and  metals,  especially  the  latter,  is  most  useful  for 
mechanical  regulation  of  teeth. 

(a)  Rubber. — This  material  is  generally  used  in  the  form  of 
small  bands.  There  is  always  some  difficulty  in  retaining  the  bands 
in  position  on  the  teeth,  the  tendency  being  for  the  bands  to  slip 
towards  the  necks  of  the  teeth  and  cause  inflammation.  This  can 
be  overcome  by  cementing  to  the  teeth  metal  bands  with  hooks 
attached.  The  rubber  bands  require  frequent  renewal  and  are 
somewhat  uncertain  in  their  action. 

(b)  Pianoforte  Wire. — This  is  a most  useful  material,  light, 
strong  and  inexpensive,  and  in  skilful  hands  it  is  capable  of  being 
utilized  to  produce  any  movement,  i.e.,  pulsion,  traction,  or  torsion 
of  a tooth.  Moreover  it  is  constant  in  its  action  and  can  be  easily 
controlled.  The  wire  used  should  be  thin  (gauges  No.  14  to  17)-. 
The  disadvantage  of  the  wire  is  the  tendency  to  oxidize  in  the 
vulcanizer,  but  this  can  be  overcome  by  tinning  the  wire.  The 
following  method  is  suggested  by  T.  A .Coysh.^ 

“ After  cleaning  the  wire  thoroughly  it  is  dipped  into  chloride 
of  zinc  solution  and  then  for  an  instant  into  melted  tin  which  must 
not  be  too  hot  and  the  surface  of  which  must  be  quite  clear.  Upon 
removal  from  this  the  surplus  molten  tin  is  quickly  shaken  off  and 
the  spring  cooled  in  cold  water.’' 

Pianoforte  wore  is  used  to  the  best  advantage  when  curved  • or 
coiled;  in  this  way  greater  springiness  is  obtained.  The  twist  given 
may  be  similar  to  that  shown  in  fig.  233,  or  to  that  seen  in  fig.  234. 
For  the  manipulation  of  pianoforte  wire  the  pliers  designed  by 
G.  Northcroft  and  shown  in  fig.  235  will  be  found  most  useful.  In 


1 Dent.  Rec.,  vol.  xi,  p.  109. 
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twisting  up  the  wire,  anything  approaching  an  angular  bend  must 
be  avoided.  Care  must  be  taken  to  arrange  that  the  force  of  the 
sprmg  acts  in  the  direction  in  which  the  tooth  is  to  be  moved.  A 
bend  should  be  made  in  the  wire  at  the  free  end  where  it  impinges 


Fig.  233. 
Fig.  234. 


Fig.  236. — Plate  for  pushing  outwards  and  rotating  lateral  incisors. 

on  the  tooth  as  the  wire  can  then  be  more  easily  adjusted  in  tbe 
direction  required.  It  is  also  im])brtant  that  the  coil  or  turn  which 
gives  the  s])i'ing  sliould  be  in  a ])lane  parallel  to  tlio  direction  of  the 
required  force.  In  figs.  230  to  243  some  metliods  of  employing 
pianoforte  wire  are  sliowji. 
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Fig. 

central 


Fig.  239. — Plate  for  drawing  together  central  incisors. 


240. — Plate  for  pushing  outwards  the  distal  side  of  a 
incisor,  and  at  the  same  time  .slightly  rotating  it. 


Fig.  238. — Plate  for  rotating  a maxillary  central 'incisor. 


Fig.  237. — Plate  for  retracting  a canine. 


maxillary 
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(c)  Gold  Wire  can  be  used  in  place  of  pianoforte  wire  for 
regulaiting.  It  may  be  made  fairly  springy  by  gentle  hammering, 


Fig.  241. — Plate  for  retracting  premolars. 


Fig.  242. — Plate  for  pushing  forwards  a maxillary  incisor. 


Fig.  243. — Plate  for  retaining  the  teeth  in  position  after  regulation. 

but  the  peculiar  elasticity  of  the  steel  wire  cannot  be  obtained. 
Gold  wire  is  neater  in  appearance,  does  not  stain  the  teeth,  and 
does  not  oxidize. 
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(y8)  Fixed  Apparatus. — With  fixed  forms  of  apparatus  the 
“ point  of  delivery  ” is  obtained  by  banding  two  or  more  of  the 
posterior  teeth  and  fixing  to  the  band  the  force  to  be  employed. 
The  bands  should  always  be  fastened  to  the  teeth  with  oxy- 
phosphate  cement.  Various  forms  of  fixed  regulating  apparatus 
are  shown  in  the  following  illustrations. 


Fig.  245.2 


In  fig.  244  is  seen  a method  (Angle’s)  for  moving  a lateral  incisor 
in  an  outward  direction  by  means  of  a jack  screw.  The  tooth 
chosen  as  anchorage  is  as  nearly  as  possible  in  a direct  line  with  the 
required  movement  of  the  lateral  incisor. 


1 From  Mal-occlusion  of  the  Teeth,"  by  E.  H.  Angle. 

2 From  “ Text-book  of  Operative  Dentistry  " (Kirk). 
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A method  o-f  employing  pianoforte  wire  is  shown  in  fig.  245. 
The  twist  given  to  the  wire  is  generally  known  as  “ Talbot’s  coil.” 
Fig.  246  shows  a method  suggested  by  Angle  for  retracting  a 
canine.  The  anchorage  tooth  and  the  tooth  to  be  moved  are 
banded.  The  two  bands  are  connected  by  a traction  screw. 

A method  of  producing  rotation,  also  from  Angle.,  is  shown  in 
fig.  247.  The  tooth  .to  be  rotated  is  banded.  Anchorage  is 


Fig.  247.1 


obtained  from  the  second  prernolar,  the  resistance  being  increased 
by  the  bar  shown  in  the  figure.  The  teeth  are  then  connected  by 
pianoforte  wire. 

A method  of  moving  forward  incisor  teeth, 'designed  by  Goddard, 
is  shown  in  fig.  248.  The  first  molars  are  banded  and  to  the  bands 
tubes  are  attached  into  which  pianoforte  wires  are  inserted.  The 
wires  are  bent  to  conform  to  the  arcli  of  the  teeth  and  their  free 


1 From  “ Mal-occlusioii  of  the  Teeth,"  by  E.  H.  Angle. 
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ends  are  inserted  into  tubes  on  the  labial  surfaces  of  bands  cemented 
on  the  teeth  to  be  moved. 

A method  of  retracting  a central  incisor  is  shown  in  fig.  249. 

In  the  type  of  appliance  advocated  by  W.  H.  Jackson  the 
anchorage  is  obtained  by  spring  clasp  attachments  supporting  a base 
wire  to  which  any  form  of  spring  can  be  added.  The  clasp  is  made 
by  bending  a thin  piece  of  plate-metal  to  fit  the  labial  or  palatal 


Fig.  249.2 


aspect  of  the  tooth  (fig.  250).  A piece  of  spring  wire  about  No.  21 
(American  gauge)  is  fitted  an  lund  the  neck  of  the  tooth  on  the 
opposite  side  from  that  covered  by  the  thin  metal  (fig.  252).  The 
ends  of  the  wire  are  made  to  pass  over  the  arch  and  to  rest  on  the 


1 From  ‘‘  Text-book  of  Prosthetic  Dentistry  ” (Essig). 

2 From  Text-book  of  Operative  Dentistry  ” (Kirk). 
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depressions  at  the  junction  with  the  adjoining  teeth,  and  are  then 
curved  down  and  bent  so  as  to  rest  on  the  metal  to  which  it  is 
soldered.  The  grasping  power  of  this  attachment  depends  upon  the 
elastic  properties  and  strength  of  the  metals  used.  The  spring 


Fig.  25G. 


clasps  are  united  by  a strong  base  wire,  and  to  this  wire  are  attached 
the  various  spring  wires  required.  (See  figs.  250  to  255.) 


1 For  the  use  of  figs.  250  to  256  I am  indebted  to  Messrs.  Lippincott,  the 
publishers  of  Orthodontia/'  by  W.  H.  Jackson. 
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Fig.  256  illustrates  a method  of  moving  incisor  teeth  outwards. 
Anchorage  is  obtained  on  the  first  molars.  Collars  with  lugs  are 
attached  to  the  incisors  to  be  moved.  The  moving  force  is  obtained 
by  soldering  a spring  to  the  base  bar.  The  loop  of  the  spring  is 
opened  every  three  or  four  days.  W.  H.  Jackson  claims  that  his 
appliances  are  simple,  occupy  but  little  room  and  can  be  easily 
removed  and  adjusted. 

The  foregoing  examples  of  mechanical  appliances  are  merely 
intended  to  indicate  the  range  of  application  of  the  various  forces 
used  for  the  mechanical  movement  of  teeth.  Each  case  must  be 
treated  on  its  merits  and  the  special  appliance  necessary  for  each 
case  must  be  designed  by  the  operator. 

The  works  of  Farrar,  Angle,  Talbot,  Guildford,  and  Jackson 
contain  full  accounts  of  various  forms  of  apparatus  favoured  by 
those  authors. 


Choosing  between  the  Use  of  Removable  and  Fixed  Apparatus. 

— -In  deciding  upon  the  particular  apparatus  to  be  used  the  pecu- 
liarities of  the  case  to  be  treated  must  of  course  be  considered. 
Removable  apparatus  has  a distinct  advantage  in  that  both  the 
apparatus  and  the  mouth  can  be  easily  kept  clean.  Moreover,  with 
fixed  apparatus  the  adjustment  of  the  bands  to  the  teeth  must 
necessarily  entail  some  damage  to  the  gingival  margin  even  in  the 
most  skilful  hands,  a point  of  importance  in  relation  to  periodontal 
disease. 

(v)  Changes  in  the  Tissues  Produced  by  Mechanical  Movement. 

— The  position  which  a tooth  assumes  when  acted  upon  by 
mechanical  appliances  depends  largely  upon  the  manner  in  which 
force  is  applied. 

With  the  majority  of  appliances  a movement  similar  to  that 
shown  in  fig.  257  takes  place.  The  force  P,  which  is  applied  to 
12 
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the  crown,  is  transmitted  to  the  opiDosing  portion  of  the  alveolar 
process  F,  and  in  proportion  to  the  resistance  here  met  with,  the 
apex  is  moved  in  the  opposite  direction.  The  movement  of  the 
apex  is  probably  only  slight,  and  for  practical  purposes  the  tooth 
may  be  said  to  move  in  the  arc  of  a circle  the  centre  of  which  is 
represented  by  the  apex  of  the  tooth. 

Under  certain  conditions  it  is  possible  to  apply  force  so  as  to 
move  both  crown  and  apex  in  the  same  direction.  The  diagrams 
(figs.  258  and  259)  illustrate  one  method  by  which  this  movement 


Fig.  259.  (Farrar.) 


may  be  produced.  If  a clamp  band  is  attached  to  two  separated 
central  incisors,  the  immediate  result  of  applying  force  will  be  to 
approximate  the  mesial  angles  and  cause  the  apical  portions  of  the 
roots  to  diverge.  When  the  mesial  angles  come  into  contact,  the 
fulcrum  will  be  shifted  from  the  alveolus  to  the  point  of  contact  in 
the  crowns  and  the  continued  application  of  force  will  cause  the  teeth 
to  approximate  throughout  their  whole  length  until  they  become 
parallel  (see  fig.  259).  It  will  be  noticed  that,  whilst  the  alveolar 
process  forms  the  point  of  resistance,  the  apices  tend  to  move  in 
directions  reverse  from  the  crowns,  but  directly  the  fulcrum  is  irans- 
f erred  to  the  crowns  the  apices  commence  to  approximate.  This 
creation  of  a static  fulcrum  on  some  portion  of  the  crown  near  the 
occluding  surface  and^the  application  of  force  as  high  up  on  the 
tooth  as  possible  are  the  fundamental  principles  underlying  all 
appliances  which  claim  to  move  the  roots  of  the  teeth  bodily. 

The  method  introduced  by  C.  S.  Case  of  Chicago  is  i'-'genious. 
The  tooth  is  banded  and  to  the  band  an  upright  bar,  C,  is  soldered 
(see  fig.  260).  To  the  lower  end  of  C a traction  bar,  F,  is  fixed, 
this  bar  being  united  to  the  point  of  delivery.  Force  is  applied  by 
connecting  the  upper  part  of  the  bar  C with  the  point  of  delivery 
by  means  of  a bar,  P.  By  adjusting  the  screws  connected  with 
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the  bars  P and  F,  the  root  or  the  entire  tooth  can  be  moved  back- 
wards or  forwards  as  required. 

When  pressure  is  applied  to  a tooth,  the  alveolar  wall,  against 
which  the  pressure  is  indirectly  applied,  undergoes  absorption; 
when  the  tooth  has  been  moved  into  the  position  required  and  is 
retained  there  firmly  by  suitable  means,  a fresh  deposition  of  bone 
takes  place  and  a new  socket  is  formed.  The  rapidity  with  which 
this  fresh  bone  is  deposited  depends  upon  (1)  the  recuperative 
powers  of  the  patient ; (2)  the  retention  or  non-retention  of  the 
tooth  firmly  in  its  new  position  by  suitable  means  during  the  period 
the  tissue  is  forming;  (3)  the  amount  of  local  disturbance  caused 
by  the  operation. 


Fig.  260.1 


(3)  Complications  and  Sequelae  of  Mechanical  Movement  of 
the  Teeth 

(i)  Periodontitis. — Injury  to  the  periodontal  nrembrane  may 
result  from  the  application  of  too  great  a force  to  the  tooth  or  from 
direct  impingement  of  the  force  on  the  membrane  through  faulty 
adjustment.  The  inflammation  of  the  periodontal  membrane  may 
spread  to  the  pulp  and  so  cause  death.  Chronic  periodontitis 
frequently  attacks  teeth  which  have  been  moved.  The  changes 
which  occur  during  regulation  may  tend  to  lower  the  vitality  of  the 
tissues  and  so  render  them  liable  to  attack. 

(ii)  Caries. — This  is  to  a great  extent  an  avoidable  sequela. 
The  cleaner  the  apparatus  and  mouth  are  kept  the  less  will  be  the 
liability  to  caries.  Movable  types  of  apparatus  have  in  this  respect 
a decided  advantage  over  fixed  types.  The  mouth  and  all 
mechanical  appliances  must  be  carefully  cleaned  after  every  meal. 


1 From  “Text-book  of  Operative  Dentistry**  (Kirk). 
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Before  inserting  the  plate  an  alkaline  mouth- wash^  should  be  used, 
and  it  is  also  advisable  to  run  a little  of  the  fluid  over  the  surface 
of  the  plate  where  it  comes  in  contact  with  the  teeth. 

(iii)  Permanent  Enlargement  of  the  Alveoli.-r-This  condition  is 
due  to  inadequate  re-formation  of  bone  after  the  tooth  has  assumed 
its  new  position.  There  may  be  a lack  of  recuperative  power  on 
the  part  of  the  individual  from  general  causes.  Growing  tissues 
are  more  likely  to  recuperate  than  tissues  which  are  fully  developed 
and  hence  it  is  that  permanent  enlargement  of  the  alveoli  is 
frequently  met  with  in-  cases  of  regulation  in  adults.  The  enlarge- 
ment of  the  alveoli  may  be  the  result  of  inflammatory  changes  in 
the  tissues  due  to  want  of  care  in  regulating.  Teeth  which  have 
been  moved  should  be  retained  firmly  in  their  new  position,  other- 
wise permanent  enlargement  of  the  alveoli  may  result  from  undue 
movement  in  the  socket. 

(iv)  Injury  of  the  Gums. — In  cases  where  the  regulation  has 
been  too  rapidly  carried  out,  inflammation  of  the  gums  frequently 
occurs.  Inflammation  may  also  arise  from  want  of  care  in  cleansing 
the  plate.  The  application  of  a little  tincture  of  iodine,  powdered 
tannic  acid,  or  some  other  suitable  astringent  generally  removes 
the  trouble.  If,  however,  the  inflammation  increases,  the  appli- 
cation of  force  must  be  postponed  until  the  gums  return  to  a normal 
condition. 

If,  owing  to  defective  adjustment,  the  plate  presses  on  the 
gums  and  not  on  the  teeth,  sloughing  of  the  soft  tissues  may  occur. 
Under  these  conditions  the  regulating  appliance  must  be  imme- 
diately abandoned  and  must  not  be  used  again  until  the  tissues 
have  assumed  a healthy  condition. 

(C)  THE  MOVEMENT  OF  TEETH  BY  SURGICAL  METHODS 

The  immediate  regulation  of  teeth  may  be  carried  out  by  surgical 
methods.  W.  H.  Dolamore  has  had  extensive  experience  of  this 
method  and  suggests  the  following  modus  operandi:  — 


r The  following  is  suggested  : — 

B Mag.  carb.  levis  Siv. 

Aq.  rosae  5'^i- 

Aqiiam  ad  

M.  Shake  before  using. 

After  the  mouth  has  been  thoroughly  cleansed,  a tablespoonful  is  to  be 
taken  and  moved  about  in  the  mouth  between  the  teeth.  The  magnesia, 
which  is  only  in  suspension,  clings  about  the  necks  of  the  teeth  and 
neutralizes  any  acid.  Ordinary  solutions  of  alkalies  have  only  a transient 
effect  upon  the  oral  secretions. 
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The  mouth  should  be  freed  from  sepsis.  Using  a modified 
Hey’s  saw,  with  a very  thin  blade,  the  gum  and  alveolar  process 
are  sawn  through  midway  between  the  teeth  on  both  sides  and 
nearly  to  the  apex  of  the  misplaced  tooth.  The  tooth  is  then 
moved  towards  its  correct  position,  the  movement  being  completed 
by  forcing  on  a metal  cap  splint  made  to  a corrected  model.  The 
splint,  hned  with  cement,  fixes  the  moved  tooth  or  teeth  in  the 
new  position.  It  is  left  on  for  at  least  six  weeks.  The  cut  is  carried 
through  the  alveolar  process  merely  for  convenience.  When 
moving  a tooth  outwards  the  inner  alveolar  plate  does  not  move. 
As  in  immediate  torsion  a block  of  gutta  percha  is  used  between 
the  blades  of  the  forceps  to  prevent  the  tooth  from  jumping  out. 
A full  account  of  this  method  wiU  be  found  in  the  paper  by  W.  H. 
Dolamore  {Trans.  Odonto.  Soc.,  vol.  xxxii,  p.  42). 

So  far  the  methods  of  treatment  have  only  been  described  in 
a general  way,  and  it  is  now  necessary  to  enter  into  fuller  details 
as  to  the  methods  to  be  adopted  in  individual  cases.  For  this 
purpose  irregularities  may  be  divided  into  clinical  groups  and  the 
following  grouping  will  be  adopted:  — 

(A)  Abnormalities  in  position  of  individual  teeth. 

(B)  Abnormalities  in  position  of  several  teeth — General 
crowding. 

(C)  Undue  protrusion  of  the  anterior  maxillary  teeth — Superior 
protrusion. 

(D)  Protrusion  of  the  mandibular  teeth — Inferior  protrusion. 

(E)  Lack  of  occlusion — Open  bite. 

(F)  Abnormalities  of  the  teeth  associated  with  congenital  defects 
of  the  jaw. 
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CHAPTER  VII 


Abnormalities  in  Position  of  Individual  Teeth 

(1)  MAXILLARY  INCISORS 

Separation  of  the  Central  Incisors 

Causes. — Separation  of  the  maxillary  central  incisors  is. usually 
due  to  the  attachment  of  the  fraenum  of  the  lip  to  the  muco- 
periosteum  posterior  to  the  teeth,  but  occasionally  this  irregularity 
can  be  traced  to  the  presence  of  a supernumerary  tooth;  while  in 
rare  instances  a persistent  fraenum  and  a supernumerary  tooth  are 
both  present.  That  the  fraenijm  acts  as  a cause  of  divergent 
centrals  is  often  overlooked,  but  that  such  is  the  case  will  be  readily 
seen  on  an  examination  of  irregularities  of  this  class.  In  a few 
cases  the  cause  is  obscure,  separation  being  apparently  the  result 
of  growth  of  bone  at  the  median  suture.  Slight  rotation  often 
accompanies  separation  of  the  central  incisors. 

Treatment. — Should  the  cause  of  the  irregularity  be  removed 
before  the  eruption  of  the  canines,  the  space  between  the  central 
incisors  will,  as  a general  rule,  become  lessened  without  mechanical 
treatment,  as  the  canines  in  erupting  will  exert  lateral  pressure 
sufficient  to  bring  the  incisors  into  proper  position.  Super- 
numerary teeth  should  therefore  be  removed,  where  necessary,  at 
the  earliest  opportunity  and  tlie  fraenum  should  be  cut. 

The  operation  of  dividing  the  frasnum  is  easily  performed  as 
follows : The  free  edge  of  the  fraenum  is  seized  with  a pair  of  artery 
forceps  and  drawn  forward;  a V-shaped  piece  is  then  removed  from 
it  with  a sharp  pair  of  scissors,  care  being  taken  to  cut  the  part 
away  where  it  blends  with  the  gum  (a  point  of  great  importance). 
The  part  between  the  teeth  should  also  be  removed.  A strip  of 
lint  moistened  with  boracic  acid  lotion  sliould  be  kept  between  tlie 
cut  surfaces  until  the  wound  has  healed,  an  antiseptic  mouth-wash 
also  being  given.  Cases  treated  by  division  of  the  frjEnum  are 
showri'in  figs.  261  to  264.  No  mechanical  treatment  was  adopted. 
Division  of  the  fraenum,  if  carried  out  before  the  eruption  of  the 
canines,  will  be  found  to  lead  to  excellent  results,  but  in  cases 
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treated  after  the  eruption  of  these  teeth  the  benefit  is  not  marked, 
although  the  space  will  tend  to  close  slightly.  Should  the  removal 
of  the  cause  not  prove  sufficient  to  correct  the  deformity,  the  teeth 
can  easily  be  "approximated  by  mechanical  methods. 

A plate  of  the  form  shown  in  fig.  239  will  be  found  useful.  After 
the  teeth  have  been  brought  together,  it  will  be  necessary  to  retain 
them  in  position  by  suitable  means. 


•'  Fig.  261. — Case  1.  • Before  treatment. 


a b 


Fig.  263. — Case  2 (semi-diagrammatic). 
The  separation  of  the  centrals  was  due 
to  (a)  the  frajnum,  and  (b)  peg-shaped 
supernumerary  tooth. 


Fig.  262. — Case  1.  After  treatment. 


Fig.  264. — Case  2.  After  treatment. 


Displacement  External  or  Internal  to  the  Arch 

Causes. — The  displacement  of  an  incisor  external  or  internal  to 
the  arch  may  be  due  to  the  persistence  of  the  deciduous  predecessor 
(see  p.  139).  Where  a maxillary  incisor  erupts  so  far  out  of  line 
as  to  be  outside  the  lower  lip,  the  pressure  of  the  lip  will  tend 
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greatly  to  increase  ’the  amount  of  projection.  The  protrusion  of  a 
maxillary  incisor  may  be  due  to  irregularity  of  the  lower  teeth. 

Thumb-  or  finger-sucking,  if  continued,  will  lead  ^ to  protrusion 
of  the  incisors. 

In  a few  instances  the  protrusion  is  traceable  to  the  habit  of 
constantly  sucking  the  lower  lip  or  tongue.  The  prolonged  use  of 
the  baby  comforter  or  “ dummy  ” also  leads  to  protrusion  of 
incisors  (see  pp.  139  and  239).  The  presence  of  supernumerary 
teeth  gives  rise  to  cases  of  displacement  which  often  present  con- 
siderable difficulties  in  treatment.  An  example  is  shown  in  fig.  159. 

The  supernumerary  teeth  invariably  develop  on  the  palatal  aspect 
of  the  arch  and  cause  a displacement  of  the  incisors  forwards 
(see  p.  109). 

Treatment. — Teeth  that  erupt  internal  to  the  arch  may  be 
treated  either  by  an  upper  plate  with  wires:  or  wedges  (see  fig.  236), 
or  by  a ‘lower  plate  with  an  inclined  plane.  The  latter  method  is 
particularly  useful  where  the  maxillary  teeth  do  not  afiord  a firm 
hold  for  a plate. 

When  a tooth  shows  signs  of  erupting  external  to  the  arch  it  is 
usually  sufficient  to  remove  the  deciduous  tooth  and  leave  the 
natural  forces  to  complete  the  process  of  correction.  But  if  the 
tooth  falls  outside  the  lower  lip  mechanical  measures  must  be 
resorted  to.  After  correction,  it  will  be  necessary  to  retain  such 
teeth  in  position  for  from  three  to  six  months. 

Where  a supernumerary  tooth  is  the  disturbing  influence,  the 
tooth  should  be  removed  as  soon  as  its  presence  is  detected. 

Rotation 

Causes. — Eotation  of  an  incisor  may  arise  from  the  persistence 
of  a deciduous  tooth,  or  from  the  presence  of  a supernumerary 
tooth.  A slight  tilting  of  the  lateral  incisors  may  often  be  traced 
to  the  canine  developing  in  a slightly  abnormal  position.  The 
frsenum  of  the  lip,  in  addition  to  causing  separation  of  the  central 
incisors,  may  be  the  cause  of  slight  rotation  of  one  or  both  teeth. 
The  amount  of  rotation  of  the  incisors  may  vary  from  an  eighth  to 
half  a turn. 

Treatment . — The  first  step  is  to  remove  the  cause,  if  practicable. 
The  rotation  of  a tooth  may  be  accomplished  either  by  immediate 
torsion,  i.e.,  turning  the  tooth  with  forceps,  or  by  gradual  torsion, 
i.e.,  rotating  the  tooth  by  mechanical  methods. 

Immediate  Torsion. — This  method  saves  time  and  avoids  a plate, 
but  on  the  other  hand  it  involves  the  following  risks:  — 

(a)  Liability  of  the  tooth  to  leave  the  socket  (completely)  during 
the  operation. 


ABNORMALITIES  IN  POSITION  OF  INDIVIDUAL  TEETH  185 

(6)  The  risk  of  death  of  the  pulp  from  strangulation  of  the 
vessels  of  the  apex. 

(c)  Fracture  of  portions  of  the  enamel  from  pressure  of  the 
forceps. 

(d)  Fracture  of  the  root  in  cases  where  the  end  is  twisted. 

As  a rule,  immediate  torsion  should  not  be  resorted  to  until  the 
root  of  the  tooth  is  complete,  which  usually  occurs  about  the  age 
of  ten.  Where  there  is  reason  to  suspect  that  the  root  may  be 
twisted,  a skiagram  should  be  obtained  with  the  object  of  ascertain- 
ing its  shape. 

A model  of  the  mouth  should  be  taken  before  the  operation,  the 
tooth  corresponding  to  the  one  which  is  to  be  rotated  being  cut  off 
and  then  re-afi&xed  to  the  model  in  the  position  which  it  will  occupy 
after  rotation.  A thin  metal  splint  should  next  be  made,  by  the 
corrected  model,  to  cover  the  lower  third  of  the  tooth  to  be  operated 
on  as  well  as  the  approximal  teeth.  This  splint  is  applied  by  first 
drying  the  teeth  and  then  fixing  the  splint  in  position  with  osteo- 
plastic cement. 

The  operation  of  twisting  the  tooth  should  be  performed  with 
a pair  of  forceps  which  fits  the  tooth  accurately.'  The  blades  should 
be  covered  with  some  such  substance  as  thin  lead  foil,  lint,  or 
cotton-wool.  W.  H.  Dolamore  recommends  the  use  of  india-rubber 
between  the  blades  at  their  division,  the  elasticity  of  rubber  exert- 
ing a force  in  an  upward  direction.  The  tooth  should  be  grasped 
firmly,  and  slowly  rotated,  steady  pressure  in  an  upward  direction 
being  maintained  during  the  process  of  turning  in  order  to  overcome 
the  tendency  of  the  tooth  to  leave  the  socket.  It  is  advisable  to 
turn  the  tooth  slightly  more  than,  is  required.  Immediately  the 
operation  is  completed,  the  splint  should  be  applied  and  retained 
in  place  for  about  a week.  An  antiseptic  mouth-wash  should  be 
prescribed. 

Before  the  operation  is  performed  it  is  obviously  essential  to 
obtain  sufficient  space  to  allow  of  the  necessary  movement  of  the 
tooth.  At  times  it  is  difficult  to  gauge  the  precise  amount  of  space 
that  will  be  necessary,  and  the  direction  of  the  root  of  the  tooth 
to  be  turned  should  always  be  taken  into  account,  as  the  tooth  will 
not  necessarily  occupy  the  whole  space. 

Should  the  accident  of  complete  removal  of  the  tooth  from  its 
socke^i  occur,  the  tooth  must  be  cleansed  in  an  antiseptic  solution 
and  replaced.  Such  teeth  frequently  remain  alive.' 


1 An  interesting  example  of  this  was  recorded  by  Mr.  A.  S.  Underwood 
in  the  Trans.  Odonto.  Soc.,  vol.  xviii,  p.  98. 
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If  the  tooth  after  rotation  shows  signs  of  pulpitis,  the  gum  should 
be  painted  with  a counter-irritant,  but  if  this  fails  to  bring  relief 
and  the  symptoms  become  aggravated  the  pulp  cavity  should  be 
opened  and  the  pulp  removed.  It  is  inadvisable  to  delay  the 
removal  of  the  pulp,  as  timely  interference  may  prevent  dis- 
coloration of  the  tooth  substance,  or,  what  is  more  serious,  sup- 
puration, which  may  eventually  lead  to  loss  of  the  tooth. 

The  gradual  or  mechanical  torsion  of  a tooth  can  be  carried 
out  in  a variety  of  ways,  all  of  which  depend  upon  the  principle  of 
two  forces  working  in  opposite  directions.  A favourite  method  is 
to  fix  to  the  tooth  a band  with  soldered  hooks  at  the  mesial  and 
distal  angles.  Elastic  bands  are  stretched  from  the  hooks  to 
attachments  in  the  vulcanite  plate.  Other  methods  might  be 
enumerated,  but  they  all  depend  upon  employing  two  forces  acting 
in  opposite  directions. 

Elongation 

Cause. — 'Elongation  of  an  incisor  is  usually  the  result  of  an 
accident. 

Treatment. — Where  the  elongation  is  slight,  the  tooth  may  be 
cut  down  by  means  of  carborundum  wheels,  care  being  taken  to 
polish  the  cut  surface  thoroughly.  In  more  severe  cases,  an 
endeavour  may  be  made  to  force  the  tooth  into  the  socket  if  it  is 
desirable  to  shorten  the  tooth  for  aesthetic  reasons. 

Displacement  Upwards  of  an  Incisor 

Causes. — This  irregularity  is  generally  the  result  of  injury,  but 
it  might  result  from  mal-development. 

Treatment. — A skiagram  should  always  be  obtained  in  order  to 
ascertain  the  shape  of  the  root  of  the  tooth.  If  the  root  is  normall}^ 
developed  and  it  is  considered  advisable  to  correct  the  deformity, 
treatment  may  be  carried  out : — 

(a)  By  reducing  the  length  of  the  approximal  teeth. 

(h)  By  bringing  the  tooth  into  place  with  forceps. 

(c)  By  gradually  bringing  the  tootli  into  place  by  mechanical 
appliances. 

Method  {a)  may  be  adopted  when  the  displacement  is  slight, 
but  it  is  more  suitable  for  the  treatment  of  the  central  incisors 
than  for  the  treatment  of  the  laterals.  With  the  central  incisors 
a symmetrical  appearance  can  be  obtained  by  grinding  down  the 
cutting  edge  or  rounding  off  the  angles  of  the  fellow  tooth.  With 
the  lateral  incisors  reduction  of  the  length  of  the  approximal  teeth 
will  naturally  give  an  asymmetrical  appearance  to  the  mouth,  but 


ABNORMALITIES  IN  POSITION  OF  INDIVIDUAL  TEETH  187 


this  may  of  course  be  overcome  by  treating  the  lateral,  central  and 
canine  on  the  other  side  of  the  mouth  in  a similar  manner,  a plan, 
however,  which  is  seldom  advisable. 

Method  (6)  may  be  adopted  in  cases  of  forcible  displacement 
upwards,  provided  that  they  are  seen  at  an  early  date  after  the 
accident. 

Method  (c)  may  be  accomplished  by  the  plan  shown  in  fig,  265, 
the  suggestion  of  C.  L.  Goddard.  Caps  connected  by  a wire  are 


Fig.  265.1 


attached  to  the  teeth  approximal  to  the  one  to  be  regulated.  To 
the  latter  tooth  a band  is  adjusted,  hooks  being  soldered  to  the 
labial  and  lingual  surfaces.  Traction  force  is  obtained  by  an  elastic 
band  arranged  as  shown  in  the  illustration. 

Where  the  root  of  the  tooth  is  abnormal  in  direction,  method  (a) 
only  should  be  adopted. 

Total  Displacement  of  the  Incisors 

Incisors  may  be  transposed,  that  is,  occupy  the  site  of  another 
tooth.  For  instance,  the  central  and  lateral  may  change  positions, 
or  the  lateral  may  occupy  the  position  of  the  canine.  Cases  of 


Fig.  266. 


transposition  do  not  call  for  treatment.  The  incisors  may  be  com- 
pletely displaced,  as  shown  in  fig.  266,  and  it  is  needless  to  say 


1 From  Text-book  of  Operative  Dentistry  ” (Kirk). 
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that  the  only  treatment  for  such  abnormalities  is  extraction. 
Occasionally  the  incisors  erupt  high  up  in  the  alveolar  arch  with 
the  cutting  edges  directed  forward.  Such  teeth  are  usually 
dilacerated,”  and  endeavours  to  bring  them  into  place  would 
prove  futile.  Extraction  is  the  only  remedy.  Niemeyer^  records 
a case  in  which  the  right  maxillary  central  incisor  erupted  through 
the  lip  in  a woman  about  sixty  years  of  age;  and  Salter^  mentions 
one  where  the  lateral  incisor  erupted  in  the  nostril. 

(2)  MANDIBULAE  INCISOES 

The  mandibular.. inoisors  may  erupt  internal  or  external  to  the 
arch.  These  conditions  are  usually  associated  with  persistence  of 
deciduous  teeth  and  when  this  is  the  case  the  obstructing  tooth 
should  be  removed,  no  further  treatment  being  as  a rule  necessary. 
The  tongue  on  the  one  hand  and  the  lips  on  the  other  are  usually 
sufficient  to  bring  the  tooth  into  line.  In  a few  cases  the  incisor 
may  occlude  outside  the  upper  incisor;  under  these  conditions  the 
lower  tooth  must  be  retracted  or  the  upper  tooth  pushed  out. 
Total  displacement  of  the  lower  incisors  is  very  rare. 

(3)  MAXILLAEY  CANINES 

The  eruption  of  the  maxillary  canine  external  to  the  arch  may 
be  associated  with  persistence  of  the  deciduous  tooth,  but  as  a rule 
this  irregularity  is  the  result  of  lack  of  space  arising  from  the 
forward  movement  of  the  premolars  and  molars.  The  early 
extraction  of  the  second  deciduous  molar  may  be  followed  by  a 
forward  movement  of  the  first  permanent  molar,  and  the  second 
premolar  in  erupting  forces  forward  the  first  premolar.  If,  how- 
ever, the  canine  erupts  before  the  second  premolar^  the  first 
premolar  is  driven  back  by  the  canine  and  the  second  premolar 
erupts  in  a misplaced  position. 

Eruption  of  the  canine  internal  to  the  arch  is  usually  due  to 
some  developmental  defect  as  pointed  out  on  p.  110. 

For  the  methods  of  treating  the  above  irregularities,  see  p.  220. 

Partial  eruption  of  the  canine  occurs  occasionally.  An  effort 
may  be  made  to  force  the  tooth  to  erupt,  but  success  is  by  no 
means  certain.  An  appliance  for  this  purpose  is  figured  by  Essig.® 
A band  is  cemented  to  the  first  premolar.  To  this  band  a tube  is 


1 Deutsche  Monatsschrift  fur  Zahnheilkunde. 

2 “Dental  Pathology  and  Surgery,”  S.  J.  Salter,  p.  .'SI. 
^ “Text-book  of  Prosthetic  Dentistry.” 
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soldered.  Into  this  tube  a piece  of  wire  is  fixed  which  extends 
across  the  space  and  under  the  cutting  edge  of  the  lateral  incisor. 
A stud  is  fixed  into  the  canine  tooth  and  traction  applied  by  means 
of  elastic. 

In  all  cases  where  a permanent  canine  erupts  late,  a skiagram 
should  be  obtained,  and  if  there  is  no  indication  that  the  tooth  is 
coming  into  correct  position,  or  the  root  shows  signs  of  being 
twisted,  the  tooth  should  be  removed  and  the  deciduous  canine 
retained.  . - ® 

Complete  Displacement. — The  maxillary  canine  is  more  fre- 
quently “ transposed  ” than  any  other  tooth,  that  is,  occupies  the 
normal  position  of  another  tooth.  It  may  be  found  usurping  the 


Fig.  267. 


place  of  the  lateral  incisor,  or  of  the  first  premolar  and  occasionally 
of  the  second  premolar.  In  one  recorded  case^  the  left  canine 
erupted  posterior  to  the  second  premolar,  the  first  permanent  molar 
having  been  extracted  at  an  early  age.  The  canine  is  totally  displaced 
from  the  arch  more  frequently  than  any  other  tooth.  The  misplaced 
tooth  in  these  cases  often  lies  dormant  and  causes  no  inconvenience, 
but,  should  it  erupt,  extraction  is  the  best  remedy.  A unique  case 
in  which  a deciduous  canine  was  developing  within  the  left  orbit  has 
been  recorded  by  J.  W.  Cousins.^  The  patient  was  two  years  of 
age  and  there  was  a hard  swelling  located  just  within  the  left  orbit. 


1 Eopswell-Smith,  Brit.  Dent.  Journ.,  April  15,  1914. 

2 Journ.  Brit.  Dent.  Assoc.,  vol.  viii,  p.  294. 
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On  the  growth  being  detached  from  its  surroundings,  the  crown  of 
a deciduous  canine  was  found  enclosed  in  a sac,  the  root  of  the 
tooth  being  attached  to  the  orbital  plate  by  fibro-cartilage. 

Misplaced  canines  may  lead  to  troublesome  irregularities  of 
the  teeth  present  in  the  arch.  An  example  is  shown  in  fig.  267. 
The  lateral  incisors  have  been  rotated  and  tilted  owing  to  the 
pressure  of  the  canines.  Under  such  conditions,  the  canines  must 
be  removed  and  correction  of  the  misplaced  teeth  carried  out. 

(4)  MANBIBULAK  CANINES 

Irregularities  of  the  mandibular  canines  from  causes  other  than 
crowding  are  rare.  In  the  case  shown  in  fig.  177  the  deciduous 
canine  is  in  position  and  the  permanent  canine  has  erupted  internal 
to  the  arch.  The  misplaced  tooth  was  removed. 

An  interesting  example  of  a misplaced  mandibular  canine  was 
recorded  by  C.  Truman.^  The  tooth  appeared  under  the  chin,  the 
presence  of  a sinus  having  apparently  caused  the  deviation.  After 
its  removal,  a premolar  made  its  appearance  in  the  same  position. 
A similar  case  is  recorded  by  D.  Whittles. ^ 

Complete  displacement  of  the  mandibular  canine  has  been 
referred  to  on  p.  120. 

(5)  PEEMOLAES 

Abnormalities  in  the  position  of  the  maxillary  and  mandibular 
premolars  are  usually  the  result  of  early  extraction  of  the  second 
deciduous  molar.  The  first  premolar  erupts  in  correct  position  with 
the  second  premolar  misplaced  internal  to  the  arch.  More  rarely, 
both  the  teeth  are  involved  in  the  irregularity,  as  seen  in  fig.  268. 
Irregularly  placed  premolars  are  best  treated  by  extraction  provided 
that  both  the  approximal  teeth  can  be  saved.  If,  however,  one  of 
the  approximal  teeth  is  unsavable  then  it  should  be  removed  and 
the  misplaced  premolar  trained  into  position.  In  a case  similar 
to  that  shown  in  fig.  268,  one  of  the  premolars  should  be  removed, 
and,  in  choosing  between  them,  the  judgment  should  be  guided  by 
their  relation  to  the  opposing  teeth  and  to  the  degree  of  rotation. 

Misplacement  of  the  premolar  may  be  associated  with  persistence 
of  the  second  deciduous  molar.  An  example  is  seen  in  fig.  170;  in 
this  case  the  outstanding  premolar  should  be  removed.  The 
probable  cause  of  this  irregularity  was  discussed  on  p.  115. 


1 Trans.  Odonto.  Soc.,  vol.  xxiii,  New  Series,  p.  34. 

2 Jonrn.  Brit.  Dent.  Assoc.,  December,  1901. 
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Occasionally  the  premolars  are  completely  rotated,  the  external 
cusp  being  placed  towards  the  palate.  This  irregularity  is  at  times 
symmetrical. 


Fig.  268. 


Transposition  of  the  maxillary  canine  and  first  premolar  may 
occur.  Complete  displacement  of  the  premolars  from  the  arch  is 
rare. 

(6)  MOLAES 

The  irregularities  in  position  of  these  teeth  have  already  been 
described  on  pp.  116  and  122. 
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CHAPTER  VIII 

Abnormalities  in  Position  of  several  Teeth— General 

Crowding 

In  general  crowding  of  the  teeth  the  irregularity  varies  between 
a slightly  crowded  arrangement  involving  all  the  teeth  and  the 
extrusion  from  the  arch  of  one  or  several  teeth.  The  causes  of  the 
condition  are  to  be  found  in  those  factors  which,  acting  subsequent 
to  birth,  tend  to  retard  the  growth  of  the  jaws,  and  so  diminish  the 
space  available  for  the  teeth  when  erupted.  The  positions  which 
the  teeth  assume  depend  upon  several  contingencies  which  may  now 
be  conveniently  referred  to. 

Of  these,  one  of  the  most  important  is  the  position  of  the  teeth 
in  their  crypts.  It  has  already  been  shown  that,  even  under  normal 
conditions,  the  permanent  teeth  are  arranged  in  their  crypts  in  an 
irregular  manner,  and  it  necessarily  follows  that  the  irregularity  of 
their  position  will  become  more  marked  as  the  space  available  for 
their  development  diminishes;  the  lateral  incisors  may  be  placed 
more  inwards  and  the  canines  more  outwards.  The  variability  of 
the  position  of  the  teeth  in  their  crypts  is  well  shown  in  the 
collection  of  skulls  in  the  Odontological  Collection  of  the  Eoyal 
College  of  Surgeons,  and  a description  of  the  more  typical  cases  has 
been  already  given  on  p.  144.  The  direction  in  which  a tooth  erupts 
is  probably  identical  with  the  line  of  the  long  axis  of  the  tooth  in 
the  crypt,  and  herein,  perhaps,  lies  the  explanation  of  the  frequent 
eruption  of  the  lateral  incisors  and  the  premolars  internal,  and  the 
canines  external,  to  the  arch  in  cases  of  crowded  mouths. 

The  Order  of  Er^iption  is  an  important  factor  in  determining  the 
character  of  an  irregularity,  and  this  is  clearly  shown  in  cases  of 
early  loss  of  the  second  deciduous  molar.  When  the  teeth  appear 
in  normal  order  the  canine  erupts  after  the  second  premolar;  hence, 
if  there  is  insufficient  room  in  the  arch,  the  canine  will  be  the 
principal  disturbing  factor.  If  there  is  a fair  interval  between  the 
lateral  incisor  and  the  first  premolar  the  canine  will  force  its  way 
into  the  arch,  causing  disturbance  in  the  position  of  the  incisors, 
but  if  the  interval  is  slight  the  result  will  he  the  exclusion  of  the 
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canine  which  will  erupt  in  all  probability  external  to  the  arch.  The 
pressure  of  the  canine  will  also,  in  many  cases,  force  the  incisors 
into  irregular  positions. 

Should  the  canine  erupt  before  the  second  premolar,  the  disturb- 
ance in  the  position  of  the  anterior  teeth  will  be  less  noticeable. 
The  incisors,  canine,  and  first  premolar  will  erupt  in  a fairly  regular 
manner,  the  premolar  being  forced  towards  the  first  molar.  If  the 
space  between  these  latter  teeth  is  slight,  the  second  premolar  will 
erupt  internal  to  the  arch  and  cause  little  disturbance.  On  the 
other  hand,  if  the  interval  is  nearly  normal,  the  second  premolar 
in  erupting  will,  in  all  probability,  cause  displacement  inwards  of 
the  first  prernolar  and  so  produce  a type  of  saddle-shaped  arch. 

The  type  of  irregularity  also  varies  with  the  cause  interfering 
with  the  growth  of  the  jaws.  In  cases  where  “ adenoids  ” have 
been  present  before  the  age  of  six  the  interference  with  the  growth 
of  the  premaxillae  will  lead  to  crowding  of  the  lateral  and  central 
incisors,  the  roots  of  the  laterals  lying  with  their  apices  directed 
towards  the  median  line.  The  canine  also,  owing  to  the  want  of 
development  of  the  anterior  nares,  will  lie  too  near  to  the  median 
line,  with  the  result  that,  when  erupted,  the  root  will  cover  a small 
portion  of  the  upper  part  of  the  lateral  root.  This  point  is  of 
practical  importance  when  the  treatment  of  crowded  incisors  is 
under  consideration. 

Where  the  main  interference  in  the  growth  has  occurred  in  the 
molar  region,  the  incisors  will  generally  erupt  in  a regular  curve, 
and  the  principal  irregularity  will  be  posterior  to  the  premolars  and 
canine. 

To  thoroughly  appreciate  the  conditions  which  exist  in  “ crowd- 
ing of  the  teeth  ” it  is  essential  that  a careful  study  should  be  made 
of  morbid  anatomy  specimens.  Unfortunately  our  dental  museums 
possess  few  such  specimens,  but  there  is  a useful  collection  in  the 
Museum  of  the  Eoyal  College  of  Surgeons  of  England,  and  from 
the  collection  three  specimens  will  be  described. 

An  example  of  crowding  of  the  anterior  teeth  in  a child  aged 
seven  year’s  three  months  is  shown  in  figs.  269  to  272. 

A profile  view  of  the  specimen  shows  that  the  maxillary  central 
incisors  have  partially  erupted  and  that  they  are  inclined  inwards. 
It  is  probable  that  if  the  child  had  lived  the  upper  incisors  when 
fully  erupted  would  have  occluded  posterior  to  the  mandibular 
teeth.  The  maxillary  lateral  incisors  are  situated  well  posterior  to 
the  centrals,  the  canines  overlapping  their  anterior  aspects;  this  is 
particularly  noticeable  on  the  left  side. 

The  palatal  view,  fig.  271,  shows  that  the  premaxillae  are  very 
13 
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Fig.  269. — Skull  and  mandible  showing  crowding  of  the 
incisor  teeth.  (Right  side.) 


Fig.  270. — Skull  and  mandible  showing  crowding  of  the 
incisor  teeth.  (Left  side.) 


Fig.  272. — View  of  the  mandibular  teeth  of  the  specimen 
shown  in  figs.  269  and  270. 


Fig.  271. — Palatal  view  of  the  specimen  shown  in  figs.  269  and  270. 
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poorly  developed  and  that  the  anterior  part  of  the  palate  presents 
the  pushed-up  appearance  so  characteristic  of  the  adenoid  palate. 
The  first  permanent  molars  have  assumed  a normal  position  in  the 


arch  and  the  second  molars  appear  to  have  ample  room  for 
development. 

In  the  mandible,  fig.  272,  there  is  a crowded  arrangement  of 
the  incisors,  the  right  lateral  incisor  lying  posterior  to  the  central 
incisor. 


Side  views  of  the  jaw  are  illustrated  in  figs.  269  and  270.  On 
the  left  side  unfortunately  one  of  the  premolar-s  has  been  lost; 
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on  the  right  side,  however,  they  are  all  present  so  that  a good  idea 
can  be  obtained  of  the  general  crowding  of  the  maxillary  teeth. 
The  occlusion  of  the  first  permanent  molars  is  normal,  and  there 
seems  to  be  ample  room  for  the  growing  premolars.  The  crown  of 
the  first  premolar  is  in  close  proximity  to  the  lateral  incisor  and  the 
anterior  aspect  is  in  contact  with  the  crown  of  the  canine.  The 
crowding  in  this  specimen  seems  to  be  due  to  lack  of  growth  of 
the  premaxilla. 

In  the  maxillae  and  mandible  of  a male  fourteen  years  of  age, 
shown  in  figs.  273  to  276,  we  are  able  to  study  the  morbid  anatomy 
of  a type  of  general  crowding  frequently  seen  in  practice. 

The  general  direction  of  the  crowns  of  the  maxillary  teeth, 
fig.  273,  is  distinctly  outwards;  the  incisors  are  crowded;  the 


Fig.  273. — Maxillae  showing  general  crowding  of  the  teeth. 

deciduous  canines  are  still  in  place ; there  is  clearly  insufficient  room 
for  the  permanent  canines  ; the  second  molars  are  partially  erupted 
with  the  occluding  surfaces  looking  well  backwards. 

In  the  mandible,  fig.  274,  the  crowns  of  the  teeth  have  a decided 
inclination  inwards,  the  result  being  that  the  size  of  the  arch  is 
reduced  and  there  is  consequently  insufficient  room  for  the  canines 
which  are  erupting  in  an  abnormal  position. 

The  occlusion  of  the  premolars  is  normal ; tlie  erupting  canines 
are  pressing  on  the  distal  aspects  of  tlie  lateral  incisors ; the 
maxillary  right  second  premolar  has  not  erupted  and  is  })laced  in  a 
decidedly  abnormal  position,  the  crown  being  directed  outwards. 
The  retarded  eruption  and  irregular  situation  of  the  second  pre- 
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molar  are  probably  du-e  to  sepsis  in  connection  with  the  deciduous 
molar,  a carious  cavity  being  present  on  the  mesial  aspect.  The 
roots  of  this  tooth  show  only  a slight  degree  of  absorption. 


Fig.  274. — View  of  the  mandibular  teeth  of  the  specimen 
shown  in  fig.  273. 


Fig.  275. — View  showing  the  occlu- 
sion of  the  right  premolars  and 
molars  of  the  specimen  %shown  in 
figs.  273  and  274. 


Fig.  276. — View  showing  the  occlu- 
sion of  the  left  premolars  and  molars 
of  the  specimen  shown  in  figs.  273 
and  274. 


The  irregularity  of  these  teeth  is  to  be  traced  to  the  restriction 
of  the  area  available  for  their  development,  caused  by  the  defective 
growth  of  the  maxillae  after  birth.  The  crowding  is  most  marked 
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in  the  incisor  and  molar  regions,  that  is,  the  parts  of  the  bone  where 
most  growth  occurs  after  birth.  The  irregular  arrangement  of  the 
teeth  is  probably  produced  in  the  following  manner:  — 

(a)  Deficient  growth  of  bone  at  the  suture  between  the  pre- 
maxilla and  maxilla  has  resulted  in  (1)  diminution  in  size  of  the 
premaxilla,  and  (2)  diminished  growth  of  bone  in  the  region  of  the 
deciduous  canine. 

(t)  The  dwarfed  premaxilla  has  led  to  a modification  in  the 
position  of  the  developing  permanent  incisors,  the  lateral  incisor 
being  tilted,  the  root  end  of  the  tooth  passing  towards  the  middle 
line. 

(c)  The  left  central  incisor  in  the  process  of  eruption,  owing  to 
lack  of  space,  was  deflected  slightly  to  the  opposite  -side,  its  back- 
ward movement  being  resisted  by  the  deciduous  lateral  incisor. 

(cl)  The  lateral  incisor  has  erupted  in  the  line  of  the  long  axis 
of  the  tooth  as  placed  in  its  cryj^t,  its  abnormal  direction  being  sub- 
sequently accentuated  by  the  position  of  the  developing  canine. 

(e)  The  molars,  developing  in  a crowded  condition,  will  have 
a distinct  tendency  to  move  forward  when  resistance  to  that  move- 
ment can  be  overcome.  The  loss  of  the  first  deciduous  molar 
weakens  the  resistance  and  the  first  permanent  molar  commences 
to  move  forward,  pushing  before  it  the  second  deciduous  molar. 
The  first  premolars,  finding  the  space  for  development  inadequate, 
rotate;  the  right  premolar  has.  gained  some  space  by  occupying  a 
carious  cavity  on  the  mesial  aspect  of  the  second  deciduous  molar. 
With  the  loss  of  the  second  deciduous  molar  the  resistance  to  the 
forward  movement  is  still  further  reduced,  and  the  first  molar  takes 
full  advantage  of  this  opportunity  to  move  forward,  as  the  specimen 
shows.  The  space  between  the  anterior  border  of  the  first  molar 
and  the  distal  angle  of  the  deciduous  canine  is  14  mm.  on  the  left 
side  compared  to  15'5  on  the  right  side.  The  forward  movement 
of  the  first  molar  on  the  left  side  has  lessened  the  space  for  the 
second  premolar,  which  is  being  gradually  driven  internal  to  the 
arch . 

(/)  The  crowding  of  the  anterior  teeth  in  the  mandible  is  the 
natural  result  of  the  narrow  arch  in  the  maxilla.  The  teeth  have 
been  brought  into  a narrowed  arch  and  have  necessarily  encroached 
upon  the  space  for  the  canines,  the  last  of  tlie  successional  teeth 
to  appear. 

The  primary  cause  of  the  irregularity  seems  clearly  to  be  the 
defective  development  of  the  body  of  the  maxilla. 

Fig.  277  shows  an  example  of  general  crowding  of  the  anterior’ 
teeth.  The  arch  of  the  maxillary  teeth  is  distinctly  narrow  and 
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the  incisor  teeth  are  crowded,  the  left  canine  being  slightly 
extruded.  The  right  second  premolar  and  the  third  molars  are 
missing. 


Fig.  277. 


In  the  mandible,  fig.  278,  the  narrowing  of  the  arch  has  led  to 
the  forcing  inwards  of  the  left  lateral  incisor  and  slight  crowding  of 


Fig.  278. 

the  remaining  incisors  and  right  first  premolar.  The  third  molars 
are  missing. 
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TKe  ooclusion  of  the  toeth  is  shown  in  figs.  279  and  280. 

On  the  left  side  : — 

(a)  The  outer  cusps  of  the  maxillary  premolars  and  molars  are 
but  slightly  external  to  the  outer  cusps  of  the  mandibular  teeth.  • 

(b)  The  crown  of  the  mandibular  canine  slopes  towards  the 
middle  line  and  the  cutting  edge  overlaps  the  distal  angle  of  the 
maxillary  lateral  incisor. 

(c)  The  crown  of  the  maxillary  canine  is  directed  towards  the 
middle  line. 

(d)  The  mandibular  central  incisor  strikes  against  the  distal 
augle  of  the  maxillary  central  incisor. 

On  the  right  side  : — 

(a)  The  maxillary  first  premolar  and  first  molar  are  “ flush  ” 
with  the  mandibular  teeth. 


Fig,  279. — View  showing  the  occlusion  of  Fig.  280. — View  showing  the  occlusion  of 
the  right  premolars  and  molars  of  the  the  left  premolars  and  molars  of  the  speci- 
specimen  shown  in  figs.  277  and  278.  men  shown  in  figs.  277  and  278. 


(b)  The  maxillary  second  molar  occiudes  internal  to  the  lower 
teeth. 

(c)  The  crown  of  the  maxillary  canine  inclines  forwards,  the 
distal  part  of  the  occlusal  margin  meeting  the  anterior  part  of  the 
lower  tooth  edge  to  edge. 

(d)  The  crowns  of  the  maxillary  incisors  slope  forwards,  the 
central  overlapping  the  tooth  on  the  opposite  side. 

Viewed  from  the  anterior  aspect  (fig.  281)  the  face  displays  a 
general  narrowing,  the  malar  process  showing  a downward  curve 
at  its  junction  with  the  malar  bone.  The  alveolar  process  around 
the  anterior  teeth  reveals  definite  signs  of  rarefying  osteitis  and 
there  is  a spur  on  the  septum  nasi.  These  circumstances  suggest 
that  the  individual  was  an  habitual  mouth -breather,  and  that  the 
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contraction  of  the  arch  is  the  direct  result  of  the  muscular  tension 
which  is  present  in  this  condition. 

Treatment. — In  considering  remedial  measures  for  the  treatment 
of  crowding  of  the  teeth,  there  are  important  points  which  should 
guide  us  in  our  choice  of  method. 

Firstly,  the  prevalence  of  caries  of  the  teeth  should  be  borne  in 
mind,  and  any  method  which  assists  the  lodgment  of  food  and 
increases  the  difficulty  of  keeping  the  mouth  clean  should,  if 
possible,  be  avoided. 

Secondarily,  the  increasing  liability  to  lose  the  teeth  from 
chronic  periodontitis  is  a reason  for  avoiding  mechanical  methods, 
in  the  use  of  which  damage  to  the  gingival  margin  is  so^  likely  to 
occur. 

The  main  point  constantly  to  be  borne  in  mind  is  that  the 


Fig.  281. 


crowding  of  the  teeth  is  the  direct  result  of  interference  with 
the  growth  of  the  bone  and  that  where  the  bone  is  defective  in 
growth  the  “ arch  ” becomes  too  small  to  contain  the  normal 
number  of  teeth.  From  these  premises  it  follows  that,  if  a regular 
arch  is  to  be  secured,  either  the  jaws  must  be  stimulated  to  grow 
or  the  teeth  must  be  reduced  in  number. 

The  latter  method  can  easily  be  carried  out  by  extraction;  but 
are  there  any  means  by  which  the  former  can  be  accomplished? 
Let  us  consider  this  question.  It  has  already  been  shown  that  the 
jaw  grows  in  a backward  direction  and  that  the  only  change  in  the 
l)one  after  it  is  formed  is  a slight  addition  from  the  periosteum,  and 
that  that  growth  is  interfered  with  by  lack  of  proper  stimulation. 
If  stimulation  is  restored,  growth  continues  normally,  but  this 
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growth  does  not  occur  in  tlie  region  where  the  bone  is  deficient, 
namely,  that  anterior  to  the  molar.  Indeed,  it  is  difficult  to  see 
how  any  increase  in  this  part  can  occur  without  interstitial  growth, 
and  there  is  no  evidence  to  show  that  such  growth  occurs. 

Some  maintain  that  the  jaw  can  be  stimulated  to  grow  and 
the}'  adopt  the  method  of  treatment  known  as  “ expansion  of  the 
arch.”  This  operation,  which  was  first  suggested  by  W.  H.  Coffin, 
consists  in  moving  all  the  teeth,  or  some  of  them,  in  an  outward 
direction.  On  a previous  page  the  movement  of  teeth  under 
mechanical  traction  was  discussed,  and  it  w^as  shown  that,  with 
the  majority  of  apj)liances,  the  tooth,  for  all  ]:)ractical  purposes, 
may  be  considered  to  swing  on  its' apex.  With  “ expansion  of  the 
arch  ” the  crowns  are  made  to  occupy  a greater  arch  and  thus 
obtain  relief,  but  the  relief  does  not  extend  to  the  apical  portions 
of  the  teeth,  and  as  the  crowded  condition  is  only  partiall}"  remedied 
there  is  a natural  tendency  for  the  crowns  to  relapse  to  their 
irregular  position. 

It  is  claimed  that,  if  the  crowns  are  kept  in  normal  apposition, 
the  expanding  of  the  crowns  will  be  followed  by  the  expanding  of 
the  roots,  and  further  that  the  movement  of  the  teeth  and  alveoli 
stimulates* the  growth  of  the  defective  jaw,  and,  indeed,  of  all  the 
bones  of  the  face,  and  with  them  the  nasal  and  accessory  cavities. 
It  is  extremely  difficult  to  understand  how  this  can  occur,  and  the 
evidence  so  far  advanced  by  its  advocates  is  far  from  convincing, 
especially  as  it  is  quite  feasible  that  the  improvement  claimed  to 
have  been  made  was  the  result  of  natural  causes. 

It  is  urged  against  “expansion  of  the  arch  ” that  considerable 
derangement  of  the  occlusion  may  result,  but  those  who  advocate 
this  method  maintain  that  if  derangement  occurs  it  is  due  to  faulty 
manipulation. 

Expansion  of  the  arch  may  be  carried  out  with  either  removable 
or  fixed  apparatus.  The  most  satisfactory  removable  appliance  is 
that  suggested  by  J.  H.  Badcock,  which  consists  of  a split  vulcanite 
plate  actuated  by  an  expansion  screw.  The  screw  device  consists 
of  a stout  wire,  one  end  of  which  is  threaded  and  works  in  a 
tube,  while  the  other  is  smooth  and  turns  stiffly  in  a bearing. 
Between  tlie  threaded  and  smooth  portions  is  a square  boss,  and 
fixed  to  the  outside  of  the  threaded  tube  is  a parallel  guide  bar. 
The  screwed  tube  is  attached  to  one  lialf  of  the  plate  and  the  screw 
in  its  stiff  bearing  to  the  other,  tlie  jiarallel  guide  serving  to  prevent 
rotation  of  one  half  of  the  plate  upon  the  other.  The  boss  is  turned 
by  means  of  a spanner  a quarter  turn  every  other  day,  or,  roughly, 
one  revolution  ]ier  week,  a rate  which  gives  satisfactory  progress 
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wiithout  the  slightest  diseomfort  to  the  patient.  In  this  way  it  is  pos- 
sible to  calculate  the  time  necetssary  for  a,  given  amount  of  expansion. 
It  is  most  important  that  the  screw’  should  work  stiffly  as  otherwise 
it  will  slip  back.  The  patient  should  be  warned  of  this  tendency 
and  the  faces  of  the  boss  should  be  marked  distinctively,  e.g.,  with 
dots,  so  that  he  may  be  able  to  detect  and  report  any  relapse  of 
the  screw.  An  arrow  should  be  engraved  on  the  plate  to  indicate 
the  direction  in  which  the  screw  is  to  be  turned. 

The  plate  is  best  retained  by  Jackson  cribs,  for^, preference  on 
deeiduous  molars,  the  plate  being  cut  to  a knife  edge  on  the 
lingual  side. 

In  cases  where  the  front  teeth  project  a most  useful  adjunct  to 
the  expansion  plate  is  a flattened  flexible  wire  arch  soldered  to  the 
crib  on  each  side.  The  separation  of  the  halves  of  the  plate  draws 
the  wire  tight  and  exerts  backward  pressure  on  the  anterior  teeth. 


Fig.  282. — A square  boss  (1)  (witb  tag  for  holding  apparatus  in  flask) 
forms  the  middle  of  the  expansion  bar,  of  which  one  end  is  smooth  and 
turns  stifily  in  a tight  bearing  (2)  (with  tag  for  holding  in  vulcanite), 
while  the  other  consists  of  a male  screw  (3)  engaging  with  a female  screw 
in  a barrel  (4)  (notched  for  holding  in  vulcanite).  (7)  is  a guide  bar 
sliding  in  the  tube  (8)  (also  notched  for  retention  in  the  vulcanite). 

The  wire  should  b©  furnished  with  a “ U ” shaped  bend  in  the 
vertical  plane  in  the  premolar  region  of  each  side  to  allow  of 
adjustment. 

The  shortening  of  any  of  the  incisors  can  be  effected  by  means 
of  flat  wires  soldered  at  right  angles  to  the  arch  and  hooked  over 
the  cutting  edges.  It  is  generally  desirable  to  employ  two  such 
hooks  in  order  to  prevent  the  arch  from  slipping  up  when  tightened. 

In  Badcock’s  opinion  the  three  operations  of  expansion,  retraction 
and  shortening  can  be  effected  with  a plate  such  as  that  described 
above,  and  as  the  plate  can  be  easily  manipulated  by  the  patient 
when  once  it  has  been  accurately  adjusted  it  is  specially  useful  for 
cases  which  are  withdrawn  from  skilled  supervision  for  several 
months  at  a time,  e.g.,  children  at  boarding  school. 
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Of  fixed  apparatus  for  expansion  of  the  arch  one  of  the  most 
recent  types,  suggested  by  E.  H.  Angle,  is  shown  in  fig.  284  and 
is  known  as  the  “ ribbon  ” expansion  arch.  It  consists  of  a delicate, 
flat  wire  (fig.  283),  the  ends  being  threaded  and  provided  with 


friction  lock  nuts.  The  teeth  used  for  anchorage  are  banded  and 
bands  are  cemented  to  the  various  teeth  to  be  moved,  to  the  outside 
of  each  band  a catch  is  soldered  of  the  shape  shown  in  fig.  284. 
The  ribbon  arch  is  fixed  in  position  as  follows  : “ One  of  its  screw 
ends  is  inserted  in  the  sheath  of  the  anchor  band  of  one  of  the  first 


E.H.A, 

Fig.  284.1 


molars,  and  the  friction  lock  nut  is  seated.  The  arch  is  then  sprung 
with  the  fingers  into  the  slots  in  the  brackets,  which  it  accurately 
fits,  beginning  with  the  one  nearest  to  the  first  anchor  band  and 
proceeding  in  regular  order  until  the  anchor  band  on  the  opposite 
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molar  is  reached,  when  the  second  nut  is  adjusted  to  approximately 
its  proper  position  on  the  arch,  but  neither  the  end  of  the  arch 
nor  the  friction  portion  of  the  nut  are  at  this  time  placed  within 
the  sheath  of  the  anchor  band.  The  arch  is  then  disengaged  from 
all  the  brackets,  but  not  from  the  sheath  of  the  first  anchor  band. 
Now  the  screw  of  the  loose  end  of  the  arch  is  slipped  into  its  sheath 
on  the  second  anchor  band,  and  the  nut  seated.  Then,  beginning 
as  before,  the  arch  is  replaced  in  the, brackets  in  exactly  its  former 
relation,  the  last  step  being  the  proper  seating  and  accurate  adjust- 
ment of  the  second  nut  in  its  anchor  sheath. 

By  studying  the  engraving,  fig.  285,  it  will  be  easy  to  under- 
stand the  manner  in  which  the  force  is  applied  to  each  of  the 


malposed  teeth  in  order  to  effect  not  only  their  individual  but  also 
their  collective  movements.  The  elasticity  of  the  arch,  in  this 
special  case,  operates  constantly  for  the  labial  movement  of  the 
laterals,  the  torsional 'movement  of  the  centrals,  the  buccal  move- 
ment of  the  first  premolars,  and  the  lingual  movement  of  the 
canines.  And,  as  there  is  no  waste  of  power  through  the  slipping 
of  attachments,  the  movement  of  the  teeth  must  continue  until  the 
force  from  the  elasticity  of  the  arch  as  then  bent  has  become 
exhausted,  and  the  arch  passive.  Force  is  renewed  by  removing 
the  arch  and  bending  it  to  more  nearly  ideal  form,  when  it  is  again 
sprung  into  place  in  the  brackets  and  sheaths.  By  this  means  the 
teeth  are  moved  continuously,  until  finally  the  ribbon  arch  has  been 
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given  the  exact  form  desired  for  the  dental  arch,  and  the  teeth, 
through  their  bracket  attachments,  have  been  made  to  conform 
perfectly  to  it.  As  the  metal  of  which  the  arch  is  made  is  very 
elastic,  and  as  the  ribbon  form  permits  much  greater  range  of 
elasticity  than  does  a round  arch,  the  force  will  be  continued  for 
a corresponding  longer  period  before  it,  is  necessary  to  remove  the 
arch  and  modify  its  form.  Indeed,  but  two  or  three  modifications 
during  the  whole  course  of  treatment  would  probably  be  enough  in 
most  cases.  The  force  is  gently  and  almost  continuously  operative 
in  exactly  the  right  direction,  without  the  injurious  disturbance  of 
cell  function  which  must  follow  the  use  of  any  mechanism  that 
requires  frequent  removal  and  replacement.”  (Angle.) 

The  majority  of  those  who  favour  expansion  recommend  that 
treatment  should  commence  soon  after  the  eruption  of  the  incisors, 
the  deciduous  second  molars  being  used  as  anchorage. 

It  will  readily  be  seen  that  expansion  entails  a long  period  of 
mechanical  treatment,  and  this  is  most  undesirable  from  the  point 
of  view  of  the  hygiene  of  the  mouth. 

It  is  claimed  by  those  • who  advocate  expansion  that  with  the 
attainment  of  ideal  occlusion  the  facial  expression  is  improved,  but 
the  improvement  claimed  is  after  all  a matter  of  opinion,  and  in 
many  of  the  illustrations  of  cases  of  expansion  there  has  been  a 
loss  rather  than  a gain  in  the  expression  of  the  features. 

In  considering  the  alternative  treatment  of  crowded  arches, 
namely,  extraction,  the  following  points  can  be  urged  in  its 
favour : — 

(a)  Eoom  is  gained  for  the  roots  of  the  teeth  as  well  as  for  the 
crowns. 

(b)  Mechanical  treatment  is  minimized  and  in  many  cases  dis- 
pensed with. 

(c)  Isolation  of  the  teeth  is  often  obtained,  and  this  is  a point 
of  therapeutic  importance  in  the  prevention  of  caries. 

(d)  The  occlusion  is  but  little  deranged,  provided  that  the 
extraction  is  judiciously’  carried  out. 

(e)  The  teeth  invariably  assume  better  directions. 

In  the  large  majority  of  cases  extraction  is  far  preferable  and 
would  appear  to  be  more  rational  thau  expansion  of  the  arch. 

When  employing  extraction,  it  is  rarely  needful  to  remove  a 
central  incisor.  Occasionally,  the  removal  of  the  lateral  incisors 
or  canines  is  necessary.  Generally,  a tooth  posterior  to  the  canine 
can  be  removed  and  a choice  has  to  be  made  between  the  first  and 
second  premolars  and  the  first  permanent  molar. 

The  removal  of  the  first  premolar  has  the  advantage  of  relieving 
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the  crowding  of  the  anterior  teeth  more  easily  than  the  removal  of 
either  the  second  premolar  or  first  permanent  molar.  Its  removal 
causes  little  disturbance  of  the  occlusion  of  the  teeth.  If,  however, 
the  amount  of  room  required  is  slight,  there  is  some  risk  of  creating 
too  great  a space  between  the  canine  and  the  second  premolar. 

Extraction  of  the  second  premolar  j^rovides  less  room  than 
removal  of  the  first  j)remolar,  but  more  room  than  removal  of  the 
first  permanent  molar.  The  occlusion  of  the  teeth  is  only  slightly 
disturbed  and  any  space  that  may  result  would  be  between  the 
first  premolar  and  first  j)ermanent  molar  and  would  be  less 
imsightl}^  than  a space  between  the  canine  and  second  premolar. 
Removal  of  the  second  premolar  has  the  advantage  of  freeing  the 
anterior  surface  of  the  molar,  and  this  will  lessen  the  tendency  to- 
caries  and  allow  any  caries  which  may  exist  to  be  more  easily 
treated. 

Removal  of  the  first  permanent  molar  gives  less  room  than  the 
removal  of  the  first  premolar,  or,  ]3robably,  the  second  premolar. 
The  treatment  necessary  is  also  more  prolonged  and  the  oc^clusion 
of  the  teeth  is  liable  to  be  disorganized,  the  second'  lower 
permanent  molars  tilting,  and  the  premolars,  both  upper  and 
lower,  rotating.  As  an  organ  of  mastication  the  first  permanent 
molar  is  most  important.  It  j)ossesses  the  largest  area  of  crown 
surface  and  is  situated  in  that  part  of  the  arch  where  the  muscles 
of  mastication  work  to  greatest  advantage.  Its  importance  as  an 
organ  of  mastication  is  so  great,  and  the  disiturbance  to  the  articu- 
lation caused  by  itis  removal  often  so  marked,  that  only  when  the 
tooth  is  unsavable  should  it  be  removed  for  the  relief  of  crowding. 
Under  all  other  circumstances  the  choice  should  lie  between  the 
first  and  second  premolars;  if  both  teeth  are  free  from  caries,  the 
first  should  be  removed  if  the  crowding  is  marked ; if  little  space  is  ’ 
required  the  choice  should  fall  on  the  second  premolar. 

A combination  of  extraction  with  expansion  is  occasionally 
useful  in  cases  where  the  amount  of  crowding  cannot  be  wholly 
overcome  by  expansion,  and  yet  expansion  is  to  some  extent 
desirable. 

The  Effect  of  Expansion  of  the  Arch  on  the  Nasal  Fossa. — 
Children  suffering  from  nasal  obstruction  associated  with  a con- 
tracted arch  are  often  referred  by  the  rhinologist  to  the  dental 
practitioner  with  the  view  of  expanding  the  arch  to  relieve  the 
nasal  stenosis.  In  justification  of  this  operation  it  is  claimed  that 
the  median  maxillary  suture  may  be  forced  open  by  rapid  expan- 
sion, the  separation  of  the  bones  will  then  allow  the  septum  to 
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straighten  itself  and  bone  growth  will  take  place  at  the  median  line, 
the  result  being  that  the  floor  of  the  nasal  fossa  is  permanently 
widened.  The  claim  is  supported  by  appearances  seen  in  skiagramL<» 
before  and  after  treatment.  But  such,  evidence  is  extremely 
unsatisfactory.  The  distortion  of  skiagrams  of  the  maxilla  is  well 
known,  and  there  is  special  difficulty  in  taking  two  pictures  at  the 
same  angle  which  is  necessary  for  such  evidence. 

In  considering  whether  the  nasal  fossa  may  be  influenced  by 
expansion  of  the  arch,  the  anatomical  relation  of  the  parts  must  be 
first  considered.  , The  maxillae  have  as  lateral  abutments  the  malar 
processes,  the  malar  bones  and  the  zygomatic  arches  with  their 
attachments  to  the  sides  of  the  brain  cases,  and  these  abutments 
are  still  further  supported  by  the  pterygoid  processes'  and  the.  verti- 
cal plates  of  the  palate  bones.  They  are  permanent  'structures  of 
comparatively  hard  bone,  whereas  the  bone  oi  the  alveolar  process 
is  of  far  softer  character.  If  the  maxillae  are  forced  apart,  the 
lateral  abutments-  must  give  way,  and  it  is  not  reasonable  to 
think  that  they  would  yield  before  the  softer  bone  of  the  alveolar 
process.  It  is,  however,  a clinical  fact  that  in  a few  cases  of 
marked  constriction  of  the  posterior  part  of  the  arch  nasal  respira- 
tion is  improved  by  spreading  the  arch.  M.  Cryer^  has  suggested 
a reasonable  explanation  of  this  phenomenon.  The  effect  of  the 
narrow  arch  is  to  compress  the  tongue  and  force  it  back  into  the 
oro'-pharynx.  The  to'ngue,”  he  says,  “ pushes  up  the  soft  palate 
against  the  .pharyngeal  wall  and  cuts  off  respiration  through  the 
nose.  As  the  tongue  forces  the  epiglottis  downwards  and  backwards 
it  also  interferes  with  oral  respiration,  which,  however,  is  a little 
easier  than  nasal  respiration  under  those  circumstances,  hence 
‘ mouth-breathing.’  ” Spreading  the  dental  arch  gives  relief  to  the 
nasal  obstruction  by  allowing  more  ro'om  for  the  tongue  which 
moves  forward  and  releases  the  pressure  on  the  soft  palate  and 
other  structures. 

Treatment  of  Cases  coming  under  Observation  before  the 
Premolars  and  Canines  have  Erupted. — Where  crowding  is  in- 
evitable, treatment  should  be  commenced  at  an  early  age.  For 
simplicity  of  description  this  question  will  be  cohsidered  under  two 
headings : (i)  Cases  where  the  first  permanent  molars  are  un- 
savable.  (ii)  Cases  where  the  first  })ermanent  molars  are  savable. 

(i)  Where  the  First  Permanent  Molars  are  Unsavable 

In  these  cases  good  results  accrue  from  a line  of  treatment 
somewhat  similar  to  the  following:  The  first  permanent  molars 
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ai’€  filled  or  treated  in  the  manner  best  calculated  to  retain  them 
until  the  second  permanent  molars  have  erupted.  The  crowding 
of  the  upper  and  lower  incisors  is  then  relieved  by  the  removal  of 
the  four  deciduous  canines.  If  the  teeth  erupt  in  the  normal  way, 
the  first  and  second  premolars  wiU  come  into  good  position,  and 
we  shall  then  have  the  following  condition:  the  four  incisors  and 
the  four  premolars  will  be  in  a regular  arch  with  a greater  or  less 
space  between  the  lateral  incisors  and  the  first  premolars  so  that 
the  canines  erupt  just  external  to  the  arch ; in  other  words,  we  shall 
have  to  deal  with  a fairly  simple  irregularity,  namely,  the  canines 
high  in  the  arch.  To  make  room  for  the  canines,  the  first  permanent 
molars  should  be  removed  directly  the  second  permanent  molars 
are  fairly  through  the  gums.  A plate  to  hold^  back  the  second 
molars  should  then  be  inserted.  This  plate  (fig.  286)  is  made'  to 


Fig.  286. 


cover  the  palate  so  that  it  comes  in  contact  with  the  palatal  surfaces 
of  the  incisor  teeth,  while  to  the  back  of  it  are  fixed  half-round  gold 
wires  which  pass  around  the  anterior  and  buccal  surfaces  of  the 
second  molars,  the  plate  being  quite  free  of  the  premolars.  This 
form  of  plate  retains  the  second  molars  in  position  and  prevents 
them  from  moving  forward,  while  at  the  same  time  it  allows  the 
premolars  to  fall  back,  partly  by  the  action  of  the  bite  and  partly 
by  the  pressure  of  the  canine  tooth,  so  that  many  cases  require  no 
further  mechanical  treatment — a point  of  no  small  importance. 
Obviously,  this  line  of  treatment  will  not  apply  in  all  cases.  In 
some  patients,  the  lower  front  teeth  are  so  crowded  at  an  early  age 
that  extraction  of  at  least  one  of  them  becomes  necessary.  A good 
14 
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example  of  tliis  i&  seen  in  fig.  287.  Here  the  first  permanent 
molars  are  quite  unsavable,  and  the  crowding  of  the  lower  incisors 
is  excessive.  This  condition  is  due  to  pressure  from  the  canines, 
and  removal  of  the  first  permanent  mol-ars  will  not  sufficiently 
relieve  the  pressure  to  allow  the  laterals  to  assume  anything 
approaching  a normal  direction.  If  left  untreated,  the  lower  canines 
will,  in  all  probability,  erupt  in  a plane  anterior  to  the  laterals. 
Eemoval  of  the  right  central  incisor,  however,  will  relieve  the 


Fig.  287. 


crowding  and  allow  the  remaining  teeth  to  assume  good  directions. 
The  result  of  treatment  is  seen  in  fig.  288  (see  also  p.  223). 

Another  example,  which  could  hardly  be  treated  on  the 
general  principles  just  indicated,  is  to  be  found  in  cases  where  at 
an  early  age,  it  is  clear  that  the  maxillary  permanent  canine  will 
erupt  over  the  position  of  the  lateral.  Under  such  circumstances, 


Fig.  288. 


the  lateral  is  forced  much  internal  to  the  bite,  or  is  twisted  and 
turned  in  some  very  abnormal  position.  The  lateral  incisors  must 
be  extracted,  and  this  should  be  done  before  the  canines  erupt. 
The  first  permanent  molars  should  be  removed  before  the  eruption 
of  the  second  permanent  molars,  in  order  that  the  latter  may  move 
well  forward  and  so  fill  up  the  gap  caused  by  the  extraction  of  the 
first  permanent  molars.  This  will  prevent  undue  spacing  between 
the  anterior  teeth,  which  would  be  unsightly. 
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(ii)  Where  the  First  Permanent  Molars  are  Savable 

Attention  should,  in  the  first  instance,  be  directed  to  the  first 
permanent  molar’s,  and  these  teeth  should  be  filled  in  as  permanent 
a way  as  possible.  The  probable  position  of  the  permanent 
canine  should  next  be  determined.  If  the  incisors  are  in  a fairly 
regular  line,  or  if  the  lateral  has  its  mesial  angle  tilted  forward,  it 
may  be  assumed  that  the  canine  will  erupt  posterior  to  the  lateral. 
If,  on  the  other  hand,  the  distal  edge  of  the  lateral  is  projected 
forward,  and  the  apex  of  that  tooth  is  directed  towards  the  median 
line,  we  may  conclude  that  the  canine  will,  in  all  probability,  erupt 
over  the  situation  of  the  lateral,  and  the  same  may  be  assumed 
if  the  lateral  is  placed  much  internal  to  the  bite,  and  the  deciduous 
canine  lies  close  to  the  central. 

Where  the  canine  shows  signs  of  erupting  posterior  to  the  lateral, 
the  treatment  must  depend  upon  the  degree  of  crowding.  If  the 
crowding  is  slight,  the  deciduous  canine  should  be  removed  and 
further  treatment  delayed  until  the  permanent  canines  show  signs 
of  erupting.  Either  the  first  or  the  second  premolar  should  then 
be  removed,  the  choice  depending  upon  the  amount  of  space 
required  for  the  erupting  canines.  In  the  case  shown  in  figs.  290 
to  293  the  first  premolars  were  removed  immediatiely  the  oanineis 
showed  signs  of  erupting. 

If,  however,  the  crowding  of  the  incisors  is  marked,  the  un- 
erupted first  premolar  should  be  removed.  This  operation  permits 
the  permanent  canine  to  move  backwards  and  so  relieves  the 
pressure  on  the  anterior  teeth  (see'  fig.  289). 

It  may  be  argued  that  extraction  of  the  deciduous  canine  would 
suffice  to  remedy  the  condition  of  the  lateral,  but,  if  the  dried 
specimen  be  carefully  studied,  it  will  be  noticed  that  the  removal 
of  the  deciduous  canine  will  not  provide  room  for  the  permanent 
canine. 

Ill  performing  this  operation,  an  anaesthetic  should  always  be 
given,  as  the  removal  of  the  premolar  is  frequently  difficult. 
Nitrous  oxide  is  quite  sufficient  if  the  operation  is  confined  to  one 
side  of  the  mouth;  but  a longer  period  of  anaesthesia  must  be 
obtained  if  it  is  necessary  to  remove  both  premolars  at  one  sitting. 
The  most  suitable  instrument  for  the'  removal  of  the  teeth  is  a 
pair  of  upper  root  forceps  with  rather  long  blades.  The  deciduous 
molar  is  first  removed.  In  attempting  the  removal  of  the  premolar, 
the  inner  blade  of  the  forceps  must  be  kept  well  inwards,  the  blades 
being  thrust  well  upwards  and  extractive  force  made  in  an  inward 
direction.  The  occluding  surface  of  the  erupting  premolar  is 


212 


DENTAL  SURGERY  AND  PATHOLOGY 


direct-ed  slightly  iowards,  and,  unless  the  precaution  suggested  is 
taken,  the  inner  blade  of  the  forceps  impinges  on  the  occluding 
surface  and  does  not  grip  the  inner  aspect.  The  after-treatment 
of  the  wound  consists  in  the  use  of  an  antiseptic  mouth-wash. 


Fig.  289. — In  this  specimen  the  lateral  incisor  is  placed  internal  to  the 
arch  with  the  canine  partially  covering  the  labial  surface. 


Fig.  290.— Upper,  before  treatment.  Fig.  291.— Upper,  after  treatment. 


Crowded  mouths  treated  in  this  manner  give  excellent  results. 
The  canine  moves  into  the  space  previously  occupied  by  the  pre- 
molar. Pressure  on  the  front  teeth  is  relieved,  a good  arch  is 
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obtained,  and,  what  is  most  important,  the  teeth  will  bo  in  excellent 
direction.  In  addition,  mechanical  treatment  is  avoided,  and  the 
occlusion  of  the  molars  and  premolars  remains  good.  Figs.  294  to 
296  dllustraite  this  form  of  treatment.  At  times,  the  space  in 


Fig.  292. — Lower,  before  treatment. 


Fig.  294. — Before  treatment. 

(In  this  case  the  lateral  incisors 
had  to  be  pushed  forward  over  the 
lower  teeth.) 


Fig.  293. — Lower,  after  treatment.^ 


Fig.  295. — After  treatment. 
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the  arch  betweien  the  lia.teral  incisor  and  the  first  pernaanent 
molar  is  insufficient  even  for  two  teeth,  a condition  shown  in 
fig.  297.  In  these  circumstancies,  the  molar  should  be  retracted 
until  there  is  room  for  the  canine  and  onfe  premolar.  The  molar 
should  then  be  retained  in  its  new  position  and  the  first  premolar 
extracted. 

The  advantages  of  the  early  extraction  of  the  premolars,  where 
a severely  crowded  mouth  is  in  the  future  inevitable,  are:  — 

(1)  Pressure  on  the  front  teeth  is  relieved  and  any  irregularity 
of  position  which  they  may  have  assumed  is  easily  rectified. 

(2)  The  canines  and-  premolars  come  down  in  a good  direction 
and  form  a regular  arch. 


(a)  (t) 

Fig.  297. — (a)  before  retraction  of  the  first  molar;  (b)  after  retraction  of 
the  first  molar. 

/ 

Where  the  canines  show  signs  of  erupting  over  the  situation  of 
the  laterals,  little  advantage  is  gained  by  the  removal  of  the  pre- 
molars, and  the  more  satisfactory  treatment  in  such  cases  is  to 
remove  the  lateral  incisors  before  the  canines  erupt.  Cases  treated 
in  this  way  are  shown  in  figs.  298  to  301. 

Treatment  of  cases  coming  under  observation  after  the  pre- 
molars and  canines  have  erupted: — 

(i)  Crowding  complicated  by  Disease  of  a Central  Incisor. — 

The  treatment  of  such  cases  must  depend  upon — 

(a)  The  prospect  of  permanently  retaining  the  affected  tooth. 

(b)  The  degree  of  crowding. 

(c)  The  sex  of  the  patient. 

(d)  The  age  of  the  patient. 

If  the  pulp  of  the  central  incisor  died  after  the  root  was  com- 
plete there  is  a reasonable  prospect  of  saving  the  root  and  crowning 
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it,  provided  that  no  serious  periodontal  trouble  supervenes.  Under 
these  conditions,  the  tooth  should  be  saved  .and  the  crowding 
treated  by  the  removal  of  a posterior  tooth.  But  if  the  pulp  died 
before  the  completion  of  the  root  the  tooth  should  be  removed. 

The  question  whether  the  space  left  by  the  removal  of  the  tooth 
should  be  allowed  to  close  up  must  be  decided  according  to  the 


Fig.  298.— Before  treatment.  Fig.  299.— Case  shown  in  fig.  298. 

After  treatment. 


Fig.  300. — Before  treatment.  Fig.  301. — Case  shown  in  fig.  300.  After 

treatment. 


merits  of  each  case.  With  a boy,  especially  if  there  is  considerable 
crowding  as  shown  in  fig.  302,  the  space  should  be  allowed  to  close 
up  in  order  to  avoid  the  necessity  for  an  artificial  denture — a point 
of  importance  as  far  as  the  hygiene  of  the  mouth  is  concerned. 
The  unsightliness  can  usually  be  hidden  to  a great  extent  by  a 
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moustache  in  later  life.  With  a girl,  the  disfigurement  is  of  more 
serious  import,  and  the  space  should  therefore  be  retained  by 
suitable  means,  an  artificial  denture  being  subsequently  inserted. 


Fig.  303. — The  case  shown  in  fig.  302.  After  treatment. 


Fig.  304. 


(ii)  Crowding  which  has  resulted  in  the  Protrusion  of  a Central 
Incisor. — An  example  of  this  irregularity  is  shown  in  fig.  304.  The 
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patient  was  aged  21.  The  arch  was  expanded  and  the  projecting 
incisor  retracted.  The  result  of  the  treatmenti  is  shown  in  fig.  305. 

(iii)  Crowding  which  has  resulted  in  the  Exclusion  of  Laterals 
from  the  Arch. — The  advisability  of  sacrificing  a lateral  incisor  in 


Fig.  305. 


the  treatment  of  crowding  is  constantly  disputed,  some  practitioners 
even  going  so  far  as  to  maintain  that,  under  no  circumstances,  can 
the  adoption  of  such  a course  be  defended.  The  principal  argument 
urged  against  the  removal  of  this  tooth  is  that  the  canine  erupts 


Fig.  306. 

next  to  the  central  and  produces  an  unsightly  appearance.  It  is 
true  that  a lateral  in  correct  position  has  a better  appearance  than 
a canine  next  to  the  central,  but  where  the  extraction  of  a lateral 
is  in  question,  the  problem  to  be  solved  may  be  set  out  as  follows ; 
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Is  it  better  to  have  a canine  in  correct  alignment  next  to  the  central 
and  the  premolar  in  apposition  to  the  canine,  or  la  lateral  in  a mal- 
direction,  with,  possibly,  its  cutting  edge  tilted  forward  and  the 
canine  sloping  towards  the  median  line,  -and,  in  all  probability, 
short.  For  example,  consider  the  case  shown  in  fig.  306.  The 
laterals  are  displaced  inwards  to  a considerable  extent  and  are  in  a 
vertical  direction,  the  canines  being  but  slightly  external  to  the 
arch.  An  examination  of  the  roots  of  the  teeth  shows  the  canines 
to  be  sloping  towards  the  median  line,  while  the  roots  of  the  firsl 
premolars  take  the  same  direction.  Extraction  of  the  laterals  will 


Fig.  307. — Case  before  treatment,  showing  positions  of  incisors  and  canine. 


Fig.  309. — Result  of  treatment  after  removing  the  lateral  incisor. 


effect  a remedy  without  mechanical  treatment  ; the  canines  will 
come  down  in  good  direction,  the  centrals  will  fall  back  and  assume 
a more  correct  position,  while  the  premolars  will  move  forward  also 
into  a vertical  position.  If  an  attempt  were  made  to  treat  the  case 
by  extraction  of  the  first  premolar,  the  result  obtained  would,  in 
all  probability,  be  far  from  satisfactory.  Even  with  a fairly  good 
result,  and  with  the  teeth  brought  approximately  into  a normal 
curve,  the  difference  in  the  slope  of  the  teeth  would  produce  any- 
thing but  a pleasing  appearance.  The  central  would  be  forced  more 
outward,  the  lateral  would  have  its  cutting  edge  directed  forward, 
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that  is  to  say,  the  neck  of  the  tooth  would  be  in  a.  plaaae  well 
posterior  to  the  central,  the  cutting  edge  of  the  canine  would  be 
above  the  level  of  the  lateral,  and  the  slope  would  be  considerable. 
Further,  this  operation  would  entail  prolonged  mechanical  treat- 
ment with  ail  its  attendant  troubles. 

A row  of  teeth  in  correct  alignment  with  the  canine  next  to  the 
central  is  more  sightly  than  a row  of  teeth  in  bad  alignment  with 
the  lateral  next  to  the  central;  and,  moreover,  it  must  not  be 


Fig.  311. 


forgotten  that -the  public  do  not  view  the  teeth  with  the  critical 
eye  of  the  practitioner.  Diagrams  illustrating  these  points  are 
shown  in  figs.  307  to  309. 

A case  calling  for  the  removal  of  the  laterals  is  shown  in 
fig.  310. 

The  cases  which  test  the  judgment  most  are  those  where  the 
root  of  the  canine  is  directed  only  slightly  towards  the  median  line 
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and  there  is  a possibility  of  the  tooth  coming  into  good  direction 
if  the  premolar  is  removed.  Under  these  conditions,  the  removal 
of  the  premolar  would  be  the  wiser  course,  especially  if  the  patient 
is  la  girl. 

Sometimes  the  laterals  are  misplaced  to  such  an  extent  that 
their  extraction  is  imperatively  called  for  and  the  first  permanent 
molars  are  also  quite  unsavable.  Under  such  conditions,  the 
molars  must  be  removed,  if  possible  before  the  second  permanent 


Fig.  312. — Showing  the  root 
of  the  canine  lying  over  the.  ^ 
premolar.  The  dotted  lines 
represent  the  direction  the 
canine  will  take  if  the  lateral 
is  extracted. 


Fig.  313. — Showing  the  root 
of  the  canine  lying  over  the 
premolar.  The  dotted  lines 
represent  the  direction  the 
canine  will  take  if  the  pre- 
molar is  extracted. 


Fig.  314. — Showing  the  root 
of  the  canine  lying  over  the 
lateral.  The  dotted  lines 
represent  the  direction  the 
canine  will  take  if  the  lateral 
is  extracted. 


Fig.  315. — Showing  the  root 
of  the  canine  lying  over  the 
lateral.  The  dotted  lines 
represent  the  direction  the 
canine  will  take  it  the  pre- 
molar is  extracted. 


molars  erupt,  the  latter  will  then  come  forward  and,  in  a great 
measure,  prevent  a backward  movement  of  the  premolars,  which 
would  probably  leave  unsightly  spaces  between  the  front  teeth. 

(Iy)  Crowding  which  results  in  the  displacement  of  the  Canine 
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either  External  or  Internal  to  the  Arch. — The  displaoement  of  a 
canine  external  to  the  arch  is  the  commonest  result  of  a crowded 
condition  of  the  teeth.  A typical  example  is  shown  in  fig.  311. 

In  dealing  with  this  irregularity,  the  importance  of  the  canine 
in  the  dental  arch  should  be  borne  in  mind.  It  is  the  longest  and 
probably  the  strongest  and  most  highly  developed  tooth  in  the  arch 
in  which  it  forms  a kind  of  keystone.  It  assists  to  give  character 
to  the  face;  and  its  extraction  leaves  a depression  near  the  ala  of 
the  nose  and  in  a measure  robs  the  face  of  expression.  For  these 
reasons  it  should  be  retained  whenever  practicable.  The  choice  of 
treatment  usually  lies  between  the  removal  of  the  canine,  or,  alter- 
natively, the  removal  of  the  lateral,  a premolar,  or  the  molar.  The 
removal  of  the  canine  should  be  regarded  as  the  last  resource. 

Before  selecting  the  tooth  for  removal  the  position  of  the  root 
of  the  canine  should  be  ascertained.  If  the  root  has  a direction 
forward,  the  removal  of  a posterior  tooth  will  cause  the  canine, 
when  it  erupts,  to  slope  backwards  to  such  an  extent  as  to  present 
an  unsightly  appearance,  whereas  if  the  lateral  is  extracted  the 
canine  will  erupt  fairly  straight.  If  the  root  of  the  canine  is 
directed  backward  a premolar  or  molar  should  be  removed.  The 
figures  312  to  315  illustrate  ithese  points. 

Irregularities  of  the  canines  seldom  require  mechanical  treat- 
ment, especially  if  extractions  have  been  made  with  due  regard  to 
the  bite.  Nature  will  frequently  overcome  the  difficulties  unaided, 
and  it  is  usually  advisable  to  postpone  further  treatment  for  a 
perdod  of  from  three  to  six  months  after  extraction,  but  if  the  tooth 
does  not  then  appear  to  be  moving  into  position,  mechanical  assist- 
ance should  be  given,  and  one  of  the  simplest  methods  in  vogue  is 
that  shown  in  fig.  237. 

In  removing  a premolar  for  the  relief  of  a crowded  canine  atten- 
tion must  be  given  to  the  position  of  the  corresponding  lower  pre- 
molar, for  the  latter  may  be  placed  in  such  a position  as  to  prevent 
the  upper  canine  from  coming  correctly  into  line.  In  certain  cases, 
however,  extraction  of  the  canines  is  quite  justifiable,  especially 
where,  with  the  arch  regular  and  the  occlusion  good,  the  laterals 
are  fairly  close  to  the  premolars  and  the  canines  erupt  outwards 
almost  at  right  angles,  as  seen  in  fig.  316. 

(y)  Crowding  which  results  in  Displacement  of  Premolars. — 
Displacement  of  the  second  premolar  internal  to  the  bite  frequently 
results  from  crowding.  When  this  occurs,  the  second  premolar  has 
orupted  after  the  caninje.  Fig.  317  is  an  excellent  example  of  this 
type  of  irregularity.  The  treatment  would  be  the  removal  of  the 
abnormally  placed  premolars,  but  if  the  molars  are  unsavable,  it 
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would  be  necessary  to  remove  them  and  bring  the  premolars  into 
the  line  of  the  arch. 

(Yi)  Crowding  which  results  in  the  Displacement  of  a Mandi- 
bular Incisor. — An  irregular  arrangement  of  the  mandibular  incisors 
caused  by  crowding  is  not  uncommon,  the  canines  being  mainly 


Fig.  316. 


Fig.  317. 


responsible  for  the  irregularity.  The  canines  are  normally  developed 
external  to  the  incisors,  the  crowns  often  slightly  overlapping  the 
labial  surface  of  the  laterals,  and  where  there  is  insufficient  room 
for  their  development,  the  canines  encroach  on  the  incisor  region 
and  so  cause  irregularity. 
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Crowding  of  the  anterior  lower  teeth  is  not  so  important  from 
an  aesthetic  point  of  view  as  crowding  of  the  anterior  upper  teeth. 
The  most  effective  treatment  when  the  crowding  is  severe  is  to 
remove  an  incisor.  In  selecting  the  incisor  to  be  removed,  the 
follovdng  poiints  should  be  considered':  — 

(a)  A central  should,  if  possible,  be  extracted  in  preference  to 
a lateral  for  reasons  of  symmetry.  If  a lateral  incisor  be  removed, 
the  canine  on  one  side  will  be  adjacent  to  a central,  and  on  the  other 
side  to  a lateral. 

(h)  An  outstanding  tooth  should  be  removed  in  preference  to 
one  instanding,  as  the  latter  will  be  more  easily  brought  into  correct 
line,  the  pressure  of  the  tongue  being  n^ore  powerful  than  that  of 
the  lower  lip. 


Fig.  318. 


Right 


Fig.  319. — Diagram  showing  directions  of  the  roots  of  the  incisors. 

(c)  The  direction  of  the  roots  of  the  different  teeth  is  important. 
The  tooth  selected  should  permit  of  the  remaining  incisors  assuming 
a vertical  direction.  For  instance,  in  the  case  shown  in  figis.  318 
and  319,  removal  of  the  right  central  incisor  would  allow  the 
remaining  teeth  to  assume  vertical  directions,  but  removal  of  the 
left  central  incisor  would  result  in  the  right  central  incisor  assuming 
a distinct  slope. 

(vii)  Mandibular  Canines. — Displacement  external  and  internal 
to  the  arch  may  occur,  the  former  being  more  common.  The 
principles  of  treatment  are  similar  to  those  for  maxillary  canines. 


Left 
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The  removal  of  a mandibular  canine  does  not  mar  the  expression 
of  the  features  to  the  same  degree  as  the  removal  of  the  maxillary 
canine.  The  mandibular  canine  should  be  removed  in  those  cases, 
where  it  is  much  external  to  the  arch  with  the  first  premolar  and 
lateral  incisor  in  good  alignment. 

(Yiii)  Mandibular  premolars  placed  external  or  internal  to  the 
arch,  see  fig.  320,  require  removal. 

General  Crowding — Treatment  of  Cases  inYolving  the  Mal- 
position of  SeYeral  Teeth. — The  treatment  of  general  irregularity 
of  the  teeth  will  depend,  to  a great  extent,  upon  the  general  con- 
dition of  the  teeth.  If  the  first  molars  are  unsavable  their  removal 
is  indicated,  but  opinions  differ  as  to  the  proper  time  to  remove 
these  teeth  in  order  to  obtain  the  best  results.  From  examina- 
tion of  mouths  in  which  there  is  an  absence  of  crowding  of 


Fig.  320. 


the  teeth  and  in  which  this  operation  has  been  performed,  it 
would  appear  that  the  best  results  are  obtained  when  these  teeth 
are  removed  before  the  eruption  of  the  second  permanent  molars, 
and  after  the  eruption  of  the  premolars.  Under  such  conditions, 
good  spacing  between  the  anterior  teeth  is  obtained  and  there  is 
far  less  tilting  of  the  second  lower  molars  (fig.  321).  A strong 
objection  to  removing  the  first  permanent  molars  at  this  period,  in 
cases  of  crowding,  is  that  the  second  permanent  molars  (especiaUy 
the  upper)  move  forward  and  encroach  on  the  space  required  for 
the  backward  movement  of  the  anterior  teeth.  In  cases  where 
crowding  of  the  teeth  is  present  the  extractions  should  be  delayed 
until  the  appearance  of  the  second  permanent  molai’s.  Many 
practitioners  advise  postponement  of  extraction  until  these  teeth 
are  fully  erupted  and  in  good  occlusion  in  order  to  mifiimize  the 
tilting  of  the  second  lower  molars,  but  if  the  operation  is  thus 
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delayed'  the  crowding  will  be  less  easily  remedied,  as  the  teeth  will 
have  become  more  firmly  planted  and  the  irregularity  of  the  anterior 
teeth  more  pronounced.  On  the  whole  therefore  it  seems  advisable 
to  remove  the  first  permanent  molars  as  soon  as  the  second  molars 
are  sufficiently  through  to  allow  of  the  application  of  mechanical 


Fig.  321. — Models  of  a case  in  which  the  first  permanent  molars  were 
removed  for  caries  before  the  eruption  of  the  second  molars. 


Fig.  322. — Before  treatment.  Fig.  323. — After  treatment. 


means  for  holding  them  back  (see  fig.  286).  In  this  way  the 
crowding  can  be  relieved  at  an  earlier  period,  and  the  tilting  of 
the  second  molars,  to  a great  extent,  prevented. 

The  ill  effects  of  removing  the  firsh  molars,  in  cases  of  crowding, 
before  the  second  molars  erupt  is  seen  in  figs.  322  and  323. 

A certain  number  of  cases  come  under  treatment  in  which  the 
15 


226  DENTAL  SURGERY  AND  PATHOLOGY 

\ 

mandibular  first  molars  have  already  been  removed  and  no  atten- 
tion has  been  paid  to  the  maxillary  teeth.  The  following  case  is 
instructive^ : — 

Owing  to  tlie  removal  of  the  lower  first  molars  a year  previously,  the 
second  permanent  molars  have  travelled  forward  and  partly  articulate  with 
the  first  upper  molars;  the  upper  left  second  premolar  is  displaced  inwards, 
but  otherwise  there  is  practically  no  crowding  (see  figs.  324  to  330).  Some  of 
the  upper  incisors  have  been  attacked  by  caries  on  the  approximal  surfaces. 
The  left  upper  first  molar  has  a cavity  on  the  masticating  surface,  while  in 
the  right  upper  first  molar  a cavity  has  been  successfully  treated  on  the 
anterior  surface. 

The  occlusion  of  the  teeth  on  the  right  and  left  sides  is  diagrammatically 
shown  in  figs.  325  and  32G. 

6W 

Fig.  325. — Right  side. 


Fig.  326.— Left  side. 


Fig.  324. 


On  the  left  side  it  will  be  noticed  that  the  second  upper  premolar  is 
internal  to  the  arch.  The  articulation  between  the  first  upper  premolar  and 
the  lower  premolars  is  not  good.  The  upper  first  molar  is  prevented  from 
moving  forward  by  the  second  premolar  and  is  only  half  opposed,  while  its 
posterior  cusps  prevent  the  second  lower  molar  from  moving  forward.  The 
second  upper  molar  is  erupting,  hence  a posterior  force  is  present.  Extrac- 
tion of  the ‘second  premolar  will  allow  the  first  upper  molar  and  the  second 
lower  molar  to  move  forward,  and  so  lead  to  an  improvement  in  the  articulat- 
ing surface.  On  the  right  side  it  will  be  seen  that  the  anterior  plane  of 
the  first  upper  premolar  only  partially  articulates  with  the  posterior  plane 
of  the  corresponding  lower  tooth,  and  not  at  all  with  the  anterior  plane  of 
the  second  lower  premolar  as  it  should  do.  Only  half  the  anterior  plane  of 
the  second  upper  premolar  is  used.  The  first  upper  molar  is  only  partially 
in  occlusion  with  the  second  lower  molar  and  this  prevents  the  latter  moving 
forward.  The  upper  second  molar  is  erupting.  Extraction  of  the  second 
upper  premolar  would  permit  the  first  upper  premolar  to  move  backwards 


1 The  following  cases  are  fully  described  with  the  view  of  showing  the 
various  points  to  be  considered  when  adopting  extraction  for  the  relief  of 
crowded  conditions  of  the  mouth. 
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and  articulate  correctly  with  the  lower  premolars.  The  first  upper  molar 
and  second  lower  molar  would  move  forward  and  the  articulation  would  be 
improved.  The  upper  second  premolars  were  removed  and  the  result  is  seen 
in  figs.  328  and  330.  ^ 

Where-  there  is  marked  crowding  in  the  maxilla,  with  the 
maxillary  first  molars  savable  and  the  mandibular  first  molars 
unsavable,  the  best  results  are  to  be  obtained  by  removing  the 


Fig,  327.— Before  treatment.  Right  side. 


Fig.  328. — After  treatment.  Right  side. 


Fig.  329. — Before  treatment.  Left  side. 


Fig.  330. — After  treatment.  Left  side. 


mandibular  first  molars  before  the  eruption  of  the  second  molars. 
The  latter  will  then  come  forward  and  articulate  well  with  the 
upper  teeth.  The  first  maxillary  premolars  should  be  removed, 
if  possible,  before  the  canines  erupt.  In  this  way,  the  crowding  of 
the  upper  teeth  can  be  correctly  overcome  and  a good  articulation 
obtained.  A case  thus  treated  is  sho-wn  in  figs.  331  to  334. 

Second  premolars  should,  as  a rule,  be  removed  where  the 
crowding  is  not  great.  Should  a space  remain,  it  will  not  be  so 
noticeable  as  if  the  first  premolar  had  been  extracted.  Removal 
of  the  second  premolars  is  indicated  where  caries  is  present  on  the 
anterior  approximal  surfaces  of  the  fimt  molars. 
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The  following  is  an  instructive  case  requiring  the  removal  of  the 
second  maxillary  premolars  : — 

The  patient  was  a girl  aged  15.  The  upper  front  teeth  were  crowded  and 
irregular  (hg.  335).  The  lower  teeth  presented  a good  arch.  An  examina- 
tion of  the  premolar  and  molar  occlusion  on  the  right  side  showed  that  only 
portions  of  the  posterior  planes  of  the  first  and  second  premolars  were  in 
contact  with  the  lower  teeth  (fig.  337).  This  is  diagrammatically  shown  in 
fig.  341.  Removal  of  the  first  upper  premolar  would  allow  the  second  pre- 
molar to  come  forward  and  occlude  with  both  lower  premolars  and  at  the 
same  time  allow  room  for  the  canine  to  move  backwards,  but  the  second 


Fig.  331. — Before  treatment.  Right  side. 
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Fig.  333. — After  treatment. 


Right  side. 


Fig.  334. — After  treatment.  Left  side. 


Fig.  332. — Before  treatment.  Left  side. 


premolar  on  this  side  was  carious.  With  removal  of  the  second  premolar  the 
first  premolar  could  be  brought  back  and  made  to  articulate  satisfactorily 
with  the  lower  premolars  and  the  crowding  of  the  front  teeth  would  be  over- 
come, On  the  left  side  (fig.  339)  the  second  lower  premolar  had  not  erupted, 
and  there  were  no  signs  of  its  presence.  The  second  upper  premolar,  there- 
fore, formed  but  a small  portion  of  the  masticating  area  and  was  conse- 
<|uently  the  tooth  to  remove. 

The  treatment  consisted  in  the  removal  of  the  second  upper  premolars. 
The  first  premolars  were  then  brought  back  by  mechanical  means.  A vul- 
canite plate  capping  the  molars  and  premolars  was  made,  half-round  gold 
wires  being  attached  to  the  sides  and  arranged  so  as  to  bring  pressure  on  the 
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Fig.  335. — Before  treatment. 


Fig.  336. — After  treatment. 


Fig.  337.-r-Before  treatment. 


Fig.  338. — After  treatment. 


Fig.  .339. — Before  treatment. 


Fig.  340. — After  treatment. 
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mesial  angles  of  the  right  central  and  the  left  lateral.  Opposite  the  palatal 
aspect  of  the  left  central,  a wedge  of  compressed  wood  was  inserted  and  the 
tooth  brought  forward.  By  a similar  arrangement,  the  distal  angle  of  the 
right  central  was  driven  forward.  A i^etention  plate  was  used  for  twelve 
months.  The  result  is  seen  in  figs.  336,  338,  340.  A regular  arch  has  been 
obtained.  The  occlusion  of  the  teeth  on  the  right  side  has  been  improved. 
On  the  left  side,  the  occlusion  has  not  been  impaired  and  will  be  improved 
when  the  molars  move  forward. 

In  a few  cases  the  removal  of  a lateral  incisor  on  one  side  and 
a premolar  on  the  other  may  be  necessary.  The  following  is  an 
example  : — 

In  this  patient,  a girl,  the  anterior  upper  teeth  were  crowded,  the  lateral 
incisor  on  the  left  side  being  internal  to  the  arch  (fig.  342).  In  the  lower,  the 
arch  was  regular,  but  the  lower  central  incisors  were  absent.  The  teeth  were 
free  from  caries.  An  examination  of  the  roots  of  the  left  central  and  lateral 
incisors  and  canine  showed  that  the  root  of  the  central  sloped  in  a backward 
direction  and  was  placed  in  a plane  anterior  to  the  root  of  the  lateral  and 
also  overlapped  that  of  the  right  central.  The  direction  of  the  canine  root 
was  very  slightly  backward  and  was  also  in  a plane  anterior  to  the  lateral. 
The  positions  of  the  three  teeth  are  shown  in  fig.  343a.  The  occlusion  of  the 
premolars  and  molars  was  good  (fig.  344).  On  the  right  side,  the  root  of  the 
canine  was  directed  backwards,  and  the  crowding  of  the  central  and  lateral 
incisors  was  slight.  The  relation  of  the  upper  to  the  lower  premolars  and 
molars  is  shown  in  fig.  346.  In  considering  treatment,  the  main  difficulty 
was  the  marked  crowding  on  one  side  and  the  slight  crowding  on  the  other. 
On  the  left  side,  two  courses  were  open  : (a)  the  removal  of  the  first  pre- 
molar, or  a tooth  posterior;  (b)  the  removal  of  the  lateral  incisor.  If 
removal  of  the  first  premolar  were  carried  out,  the  canine  would  need  to  be 
retracted  and  the  lateral  incisor  pushed  out.  This  operation  would  probably 
result  in  the  canine  assuming  a very  sloping  direction  and  being  short,  the 
lateral  having  its  cutting  edge  tilted  forward,  while  the  central  would  be 
driven  still  more  across  the  median  line.  In  addition,  the  treatment  would 
require  the  prolonged  use  of  a plate,  and  there  would  be  a constant  tendency 
to  relapse.  On  the  other  hand,  removal  of  the  lateral  incisor  would  permit 
the  central  to  fall  back  and  assume  a more  vertical  direction  and  the  canine 
would  move  forward  and  fill  up  the  gap.  There  would  be  true  relief  of  the 
crowding  (both  roots  and  crowns),  and  no  tendency  to  relapse.  On  the  right 
side,  but  little  room  is  required,  and  removal  of  the  lateral  to  correspond 
with  removal  of  the  left  lateral  is  out  of  the  question.  The  treatment, 
therefore,  resolves  itself  into  the  removal  of  a premolar  or  a molar.  The 
molar  is  free  from  caries,  so  a choice  must  be  made  between  the  first  and 
second  premolars.  Bemoval  of  the  first  premolar  would,  in  all  probability, 
result  in  a gap  between  the  canine  and  the  second  premolar.  Removal  of 
the  second  upper  premolar  alone,  and  retraction  of  the  first  premolar  would 
also  leave  a gap,  because  the  first  premolar  would  eventually  occupy  the 
same  position  as  the  second  premol-ar.  Removal  of  the  lower  second  premolar 
as  well  as  the  upper  second  premolar  would  allow  the  first  premolars,  uj)per 
and  lower,  to  move  back  sufficiently  to  overcome  the  crowding  of  the  incisors 
and  canine,  while  the  molars  would  move  forward  and  assist  in  filling  up 
the  gap.  In  addition,  mechanical  methods  would  be  avoided.  Treatment 


Fig.  344. — Left  side.  Before  treatment.  Fig.  345. — Left  side.  After  treatment. 


Fig.  346. — Eight  side.  Before  treatment.  Fig.  347. — Eight  side.  After  treatment. 
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consisted  in  the  removal  of  the  left  upjjer  lateral  incisor  and  the  rig-lit  upper 
and  lower  second  premolars.  The  result  of  treatment  is  seen  in  figs.  343,  345 
and  347.  On  the  right  side,  a slight  gap  has  resulted  between  the  premolar 
and  canine,  but  when  the  case  was  last  seen  the  molars  had  moved  still  more 
forward  and  had  considerably  improved  the  occlusion  of  the  upper  premolar 
with  the  lower  premolar  and  first  molar.  With  the  advent  of  the  third 
molars,  the  space  will,  no  doubt,  be  entirely  closed. 

The  operation  of  expansion  may  be  adopted  in  cases  where  the 
general  lie  of  the  premolars  and  molars  is  inwards,  and  where  the 


Fig.  350. — Before  treatment.  Fig.  351. — After  treatment. 


articulation  and  the  personal  appearance  of  the  patient  will , be 
improved  by  the  operation.  A case  treated  by  expansion  is  shown 
in  figs.  348  to  851. 


Fig.  348. — Before  treatment. 


Fig.  349. — After  treatment. 
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rigs.  352  to  354  are  the  models  of  a case  of  crowding  of  the  teeth  under 
the  care  of  G.  Northcroft,  which  he  treated  by  means  of  expansion.  The  child 
was  breast-fed  for  three  months  and  then  hand-fed,  a boat-shaped  bottle 


Fig.  352. — Before  treatment. 


Fig.  353. — After  treatment.  The  second  permanent  molars  have  erupted. 


being  used.  No  adenoids.  The  first  models  of  this  patient  were  taken  at 
the  age  of  8 years  4 months,  and  showed  slight  crowding  of  the  upjier  and 
loAver  anterior  teeth.  As  the  condition  did  not  improve  and  the  occlusion 
was  getting,  worse,  it  was  decided  at  the  age  of  10  years  9 months  to  adopt 
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operative  treatment.  From  the  models  shown  in  figs.  356  and  358,  it  will 
be  noticed  that  the  molar  occlusion  is  correct  on  the  left-hand  side,  but  on 
the  right-hand  side  the  upper  molar  is  in  advance  of  its  normal  position  and 
presents  a flush  occlusion.  The  treatment  consisted  in  applying  expansion 


Fig.  354. — Before  treatment.  The  second  molars  have  partially  erupted. 


arches  to  the  upper  and  lower  teeth,  combined  with  inter-maxillary  reciprocal 
traction.  Pressure  was  brought  to  bear  on  the  first  maxillary  molars,  and 
a band  and  spur  applied  to  rotate  the  left  upper  lateral.  At  the  cud  of  a 
little  over  four  months,  the  appliances  were  removed  and  vulcanite  retention 
plates  inserted.  The  models,  shown  in  figs.  353,  355,  357,  and  359,  represent 
the  case  a year  and  throe  months  after  completion  of  treatment. 
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The  following“  are  the  comparative  measurements  of  the  case  when  seen  at 
10  years  9 months  and  when  completed  : — 


10  yrs.  9 mths. 

Coinx)letion 
of  treatment 

Width  between  3)3  at  tips  ...  

...  35'5  mm.  ... 

37  mm. 

,,  ,,  4f4  ,,  gum-line 

...  24-6  ,, 

27 

„ „ 5|5  „ „ 

...  30-5  ,, 

.33 

„ 6)6  „ „ 

...  36 

38 

Depth  of  palate  at  6)6  from  gum-line  

...  11 

15 

Length  of  jaw  from  palatal  sulcus  of  molar  to  1 1 

...  35 

36 

The  combined  distances  between  4[4  and  212  are 
The  average  expansion  being  about  2 mm. 

...  6-5 

12-9  ,, 

Fig.  357. — Left  side  after  treatment. 
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Fig.  358. — Rig-lit  side  before  treatment. 


Fig.  359. — Rig-ht  side  after  treatment. 
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CHAPTER  IX 


Abnormalities  of  the  Teeth  (continued) 

Superior  Protrusion — Inferior  Protrusion — Lack  of  Occlusion 

ABNORMAmTlES  DUE  TO  CONGENITAL  DEFECTS  OF 

THE  JAW 

(A)  SUPEEIOE  PEOTEUSION 

The  term  ‘ ‘ superior  protrusion  ’ ’ is  applied  to  that  type  of 
irregularity  in  which  the  maxillary  front  teeth  project  abnormally. 
In  most  cases  of  superior  protrusion  the  upper  teeth  project  beyond 
the  lower  lip  which  passes  behind  them  and,  the  upper  lip  failing 
to  cover  them,  they  remain  partly  or  wholly  exposed. 

(1)  Etiology  and  Pathology. 

Cases  of  superior  protrusion  may  be  divided  into  groups,  each 
of  which  possesses  clearly  defined  characteristics. 

Group  1. — The  jaws,  are  well  developed;  the  premolars  and 
molars  are  in  normal  occlusion ; the  maxillary  incisors  are  spaced ; 
the  mandibular  incisors  do  not  impinge  on  the  muco-periosteum  of 
the  palate,  but  the  arch  formed  by  the  teeth  is  often  a little 
flattened.  The  projection  of  the  maxillary  incisors  is  usually  trace- 
able to  an  upward  and  outward  pressure  on  the  labial  aspects  of 
the  teeth,  such  as  would  occur  in  the  habit  of  sucking  the  lower  lip 
or  the  prolonged  use  of  a teething  pad. 

Group  2. — There  are  no  indications  of  deficient  growth  of  the 
jaws ; the  dental  arches  are  contracted  and  the  maxillary  premolars 
and  molars  are  usually  in  abnormal  occlusion.  The  morbid  anatomy 
of  this  type  o(f  superior  proitrusiion  is  shown  in  fig.  360. 

The  maxilla  and  the  mandible  ai’e  well  developed.  In  the 
maxilla  the  canines  and  incisors  project;  the  premolars  and  molars 
have  an  abnormal  forward  slope  and  occlude  anterioi'  to  their  normal 
position.  In  the  mandible  the  premolars  and  molars  are  in  normal 
position,  but  the  canines  and  incisoi’s  show  the  flattening  which  is 
characteristic  of  many  cases  of  superior  protrusion.  The  illustration 


ABNORMALITIES  OF  THE  TEETH  239 

in  the  profile  shows  that  the  chin  is  well  formed  and  that  the  part 
of  the  bone  which  is  at  fault  is  the  alveolar  process.  The  protrusion 
was  due  to  a forward  movement  of  the  maxillary  teeth,  which  was 
sufficient  to  allow  the  lower  lip  to  lie  posterior  to  them,  and  exert 
a backward  pressure  on  the  mandibular  incisors  and  canines. 

In  this  type  of  superior  protrusion  the  narrowing  of  the  arch  is 
more  marked  in  the  premolar  than  in  the  molar  region  as  shown 
by  the  following  figures  of  hand-fed  children:  — 

A B 

Normal  (without  adenoids) 

(9  cases)  ...  ...  , ...  ••.  ...  341  ...  25’61 

Protrusion  (without  adenoids) 

(18  cases)  33’9  ...  24’5 

Another  important  feature  is  the  frequency  with  which  an 
abnormal  forward  occlusion  occurs  in  this  type  of  superior  protrusion. 


Fig.  360. 


The  abnormal  forward  occlusion  implies  either  that  the  maxilla  is 
normal  and  the  mandible  is  imperfectly  developed  or  that  the  whole 
of  the  maxillary  teeth  have  moved  forward.  In  the  specimen, 
fig.  360,  the  body  of  the  mandible  is  well  developeid  and  protrusion 
is  due  to  a forward  movement  of  the  maxillary  arch.  This  forward 
movement  is  attributable  to  the  habit  of  thumb -sucking  or  to 
the  prolonged  use  of  a dummy  teat  “comforter”;  the  persistent 
sucking  action  brings  pressure  to  bear  on  the  sides  of  the  arch  and 
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the  anterior  segment  carrying  the  canine?  and  incisors  is  forced 
forward.  At  the  same  time  a backward  pressure  is  exerted  on  the 
lower  teeth,  and,  as  a result,  the  arch  is  flattened,  the  incisors  often 
assuming  a fan-shaped  arrangement '(see  p.  242).  . 

The  models  (figs.  361  to '363)  are  from  cases  due  to  persistent 
thumb-sucking. 


Fig.  361. — R case  of  superior  protrusion  due  to  persistent  thumb- 
sucking'. Rreast-fed.  No  adenoids. 


Fig.  362. — Side  view  of  case  shown  in  fig.  361. 

Group  3. — There  is  deficient  growth  of  the  maxilla  due  to  the 
presence  of  adenoids,  the  projecting  incisors  presenting  a crowded 
arrangement.  The  specimen,  fig.  364,  is  an  example  of  this  type 
of  superior  protrusion.  The  first  molars  are  in  normal  occlusion; 
the  canines  and  premolars  have  an  abnormal  forward  slope ; the 
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Fig.  365. — Breast-fed  four  months,  then  hand-fed  with  “boat-shaped” 
bottle.  No  adenoids.  Thumb-sucker  until  4 years  of  age.  The  arch  of  the 
incisors  and  canines  is  regular.  The  lower  incisors  do  not  impinge  upon  the 
upper  gums. 


maxillary  incisors  are  crowded  together,  the  apical  portions  of  the 
roots  being  directed  towards  the  median  line,  with  the  roots  of  the 
lateral  incisors  partially  covered  by  those  of  the  central  incisors. 
The  mandible  is  better  developed  than  the  maxilla.  The  incisors 
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Fig.  364. 
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and  canines  are  crowded,  and  present  a fan-shaped,  arrangement  4 
which  is  due  to  the  pressure  on  the  incisors  exerted  by  the  growing  | 
canines.  The  incisors  are  wedge-shaped  teeth,  the  thin  ends  of  i 
the  wedge  being  at  the  apices.  If  four  w^edge-shaped  pieces  of  wood  { 
are  placed  side  by  side  pressure  on  the  thin  ends  of  the  wedges  will  : i 
force  the  centre  wedges  upwards,  and  this  is  exactlj^  what  happens  ^ 
with  the  lower  incisors  when  the  growing  canines  exert  pressure  on 
the  roots  of  the  laterals  (fig.  365).  • 

In  discussing  how  the  jaws  and  teeth  are  affected  by  the  ' | 
• presence  of  adenoids  it  was  shown ' that  adenoids  usually  conduce  - ^ 
to  incomplete  growth  of  the  premaxill4  which  results  in  a crowded  , 1 
arrangement  of  the  incisors;  also  to  a narrowing  of  the  arch  and, 
in  marked  cases,  the  anterior  part  of  the  arch  may  be  pushed  ;i 
forward,  causing  superior  protrusion.  It  is  doubtful,  however,  \ 
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Fig.  365.  i 

whether  the  extreme  protrusion  seen  in  many  of  these  cases  is 
wholly  to  be  attributed  to  the  presence  of  adenoids  and  to  the  effects 
resulting 'therefrom.  If  a considerable  number  of  children  suffering 
from  adenoids  are  examined  it  will  be  found  that,  while  many  of 
them  ihacve  superior  protrusion,  a greater  number  will  have. a crowded 
eondition  of  the  teeth  without  superior  protrusion.  The  frequency 
nf  abnormal  occlusion  in"  cases  of  superior  protrusion  would  suggest 
that  other  causes  are  operating  to  produce  this  forward  movement 
of  the  arch.  In  the  majority  of  cases  included  in  this  group  tliere 
is  a history  of  the  use  of  the  “ comforter  ” or  of  thumb-sucking,  and 
these  habits  may  be  the  determining  factor  in  causing  tire  pro- 
trusion. The  models  (figs.  366  and  367)  are  from  a hand-fed  child 
which  suffered  from  adenoids  until  8 years  of  age  and  had  used  a 
comforter  ” for  nine  months. 
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Group  4. — The  skull  shown  in  fig.  371  illustrates  the  morbid 
anatomy  of  this  group  of  cases. 

The  distance  between  the  cutting  edges  of  the  upper  incisors 
and  the  labial  surfaces  of  the  lower  teeth  is  4 mm.,  the  cutting 


Fig.  366. — Hand-fed  witli  a boat-bottle.  Suffered  from  adenoids  until 
8 years  of  age.  Comforter  used  for  nine  months.  Occlusion  0‘0.  Upper 
incisors  show  a crowded  condition.  Lower  incisors  impinge  on  upper  gums. 


edges  of  the  lower  teeth  being  qpite  free  from  the  palatal  aspects 
of  the  upper  teeth.  The  occlusion  of  the  first  molars  is  normal. 


Fig.  367. — Side  view  of  case  shown  in  fig.  366. 

The  palatal  aspect  of  the  upper  arch  is  shown  in  fig.  370,  and 
it  will  be  observed  that  (1)  the  inciisors  and  canines  slope  unduly 
forwards;  (2)  the  occluding  surface  of  the  first  permanent  molar 
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looks  slightly  backwards ; (3)  behind  the  erupting  second  molarslB 
there  is  no  development  of  a tuberosity;  (4)  there  is  a distinct! | 
narrowing  of  the  arch  in  all  directions,  more  especially  in  the  region 
between  the  canines  and  first  premolars.  The  widths  are  as  follows  ; I 
between  the  (a)  first  permanent  molars  34  mm.;  (h)  first  premolars  h 
25  mm.;  (c)  canines  20  mm.^  . -*!; 


Fig.  368. 


Fig.  369. 

The  arch  of  the  lower  teeth  is  regular,  and  the  anterior  teeth 
are  somewhat  more  vertical  than  in  the  normal. 

Side  views  of  the  skull  are  illustrated  in  figs.  368  and  369  and 


1 The  measurements  between  the  ])rcmolars  and  canines  are  approximate, 
an  the  teeth  have  not  fully  erupted. 
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show  the  abnormal  slant  of  the  upper  incisors.  Examined  more  in 
detail,  it  will  be  noticed  that  the  roots  of  the  incisors  converge 
towards  the  middle  line.  The  occlusion  of  the  first  molars  is  normal 
and  they  are  pla#ed  directly  under  the  malar  process. 


The  outer  alveolar  process  had  been  removed  when  the  skull 
passed  into  the  collection,  and  it  is  therefore  impossible  to  define 
the  extent  of  the  antrum,  but  it  would  appear  from  an  examination 


Fig.  371. — Skull  of  a child  about 
10  years  of  age  showing  superior 
protrusion. 


Fig.  372. — Normal  skull  of  a child 
about  10  years  of  age  for  comparison 
with  the  skull  shown  in  fig.  371. 


of  the  specimen  that  the  antrum  was  very  small  and  did  not  extend 
quite  to  the  region  of  the  second  premolars. 

Compared  with  the  skull  of  a child  about  the  same  age,  fig.  372, 


Fig.  370. 
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this  specimen  shows  a definite  lack  of  growth  of  the  frontal  sinuses  jJ 
and  the  bones  of  the  face. 

The  comparative  measurements  of  the  skulls  point  to  a lack 
of  growth  of  the  maxilla. 

The  effect  of  this  lack  of  growth  would  be  to  narrow  the  space 
available  for  the  teeth  and  cause  a crowding  together  of  the  roots 
and  a forward  movement  of  the  crowns.  In  other  words,  if  the 
roots  of  the  teeth  could  be  brought  forward  and  spaced  by  a growth 
of  bone  the  crowns  would  occupy  a broader  circle  and  the  teeth 
would  be  more  upright. 

Group  5. — The  arches  are  well  formed  and  of  normal  width; 
the  premolars  apd  molars  have  not  erupted  to  their  normal  height; 


Fig.  373. 


the  mandibular  incisors  are  above  the  level  of  the  premolars  and 
molars  and  impinge  on  the  cingula  of  the  upper  teeth.  The 
ipathology  of  this  condition  is  obscure.  "-The  condition  seems  to  be 
due  to  diminished  growth  of  the  ra'n’nis'.'  If  tlie  ramus  is  not_fully 
develo])ed  the  inemolars  and  molars  fail  to  erupt  fully,  and  the 
result  is  tliat  the  lower  incisors  being  on  a higher  level  exert  undue 
pressure  in  a forward  direction  on  the  backs  of  the  upper  incisors. 

Group  C). — The  greater  part  of  tlie  maxillary  teeth  occlude 
external  to  the  mandibular  teeth  (see  fig.  373).  The  irregularity  is 
due  to  defective  growth  of  the  mandible. 

In  cases  of  superior  protrusion  the  deformity  increases  as  the 
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child  approaches  the  age  of  12  years.  This  is  due  to  the  pressure 
from  'the  erupting  canines.  . 

(2)  Treatment. 

For  the  purpose  of  describing  the  treatment  it  will  be  con- 
venient to  divide  cases  of  superior  protrusion  into  two  groups, 
namely,  those  in  which  the  lower  incisors  do  not  impinge  upon 
the  cingula  of  the  upper  incisors  or  upon  the  gum  posterior  to  those 
teeth,  and  those  in  which  they  do  impinge  on  one  or  the  other. 

(i)  Gases  in  which  the  Lower  Incisors  do  not  impinge  on  the 
Cingula  of  the  Upper  Incisors. — In  discussing  protrusion  of  the 
upper  teeth,  atteution  has  already  been  drawn  to  the  following 
facts : — 

(a)  The  coudition  is  often  accompanied  by  a certain  degree  of 
abnormal  growth  of  the  bone,  which  disturbs  the  normal  relation 
between  the  jaWs  and  the  teeth. 

{h)  The  maxillary,  and  not  the  mandibular,  arch  is  at  fault  in 
the  majority  of  cases. 

(c)  The  protrusion  increases  rapidly  with  the  eruption  of  the 
canines. 

These  facts  suggest  that  extraction  of  teeth  to  relieve  the  crowd- 
ing, and  extraction  at  an  early  age,  is  the  best  treatment.  Treat- 
ment by  early  extraction  certainly  gives  the  most  permanent  and 
satisfactory  results.  Nevertheless  it  is  not  universally  supported, 
and  many  iDractitioners  deprecate  any  attempt  at  correction  until 
the  second  permanent  molars  and  the  canines  have  erupted.  It  is 
not  easy  to  discover  any  advantage  that  will  accrue  by  postponing 
treatment,  while  the  disadvantages  of  delay  are  obvious,  namely:  — 

(1)  The  canine  in  erupting  will  move  forward  and  accentuate 
both  the  protrusion  of  the  incisors  and  the  crowding-  of  their  roots. 

(2)  When  treatment  is  commenced,  the  canine  must  be 
retracted  by  mechanical  means,  and  in  this  process,  instead  of 
moving  bodily  back  and  so  giving  true  relief  to  the  pressure  in  the 
front  of  the  mouth,  the  crown  only  will  swing  backwards,  leaving 
the  upper  end  of  the  root  in  much  the  same  position  as  it  erupted. 
The  roots  of  the  anterior  teeth  will  thus  remain  more  or  less  crowded 
and  there  will  consequently  be  a constant  tendency  for  the  crowns 
to  relapse  into  their  former  position. 

(3)  The  retraction  of  the  incisors  will  take  a longer  time,  partly 
because  the  protrusion  will  have  become  more  pronounced,  and 
partly  because  the  alveolar  process  will  be  more  resistant. 

(4)  Owing  to  the  prolonged  mechanical  treatment,  disorganization 
of  molar  and  premolar  occlusion  is  more  likely  to  ensue. 

With  treatment  carried  out  before  the  eruption  of  the  canines. 
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these  teeth  will  erupt  well  back,  pressure  will  immediately  be  taken  || 
off  the  incisors,  the  protrusion  will  not  increase,  and  the  mechanical  | 

treatment  necessary  will  be  slight.  Still  further,  the  teeth  will  | 

come  into  good  alignment,  and  the  tendency  to  relapse  will  be  | 

reduced  to  a minimum.  If  early  treatment  is  adopted,  the  room  * | 

for  the  canines  should  be  obtained  by  removing  the  unerupted  first  i 

premolars  as  soon  as  the  canines  show  signs  of  erupting.  The  I 

method  of  carrying  out  this  operation  has  been  referred  to  on  p.  211. 


Fig.  374. — ^Before  treatment. 


After  the  removal  of  the  premolars,  the  case  should  be  left 
alone  until  the  canines  have  fully  erupted,  the  patient  being 
strongly  advised  to  keep  the  lower  lip  in  front  of  the  upper  teeth. 
Occasionally,  this  simple  expedient  is  sufficient  to  bring  about  a 
complete  cure  of  the  case.  The  effect  of  removing  the  pressure 
of  the  canines  on  the  incisors  is  interesting.  The  laterals  soon 
show  a tendency  to  travel  backwards,  and  this  movement  indicat-es 
a complete  relief  of  the  crowding  of  the  anterior  teeth.  The  incisors 
are  eventually  brought  in  with  a simple  mechanical  contrivance, 
the  teeth  being  retained  in  position  until  after  the  second  permanent 
molars  have  erupted. 


i- 


Fig.  377.  Fig.  378. 

Case  shown  in  figs.  374  and  375.  After  treatment. 


m 


Fig.  379. 


Before  treatment. 


Fig.  380. 
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With  regard  to  the  lower  teeth,  the  treatment  must  depend  on 
the  condition  existing.  If  they  are  crowded,  the  first  premolars 
must  be  removed,  but  their  removal  should  be  delayed  until  the 
canines  have  commenced  to  erupt.  Little  advantage  is  gained  by 
removing  the  mandibular  premolars  at  an  early  age  and  in  this 
respect  the  treatment  differs  from  that  recommended  in  the  case 
of  the  maxilla. 

When  superior  protrusion  is  treated  at  an  early  age  excellent 
results  are  obtained;  there  is  no  tendency  to  recur;  the  amount  of 
mechanical  treatment  necessary  is  trifling,  and  the  occlusion  of  the 
premolars  and  molars  is  good.  The  cases  -shown  in  figs.  374  to  383 
are  examples  of  this  mode  of  treatment. 

In  cases  of  superior  protrusion  which  are  not  seen  until  after 
the  canines  have  erupted,  a prolonged  spell  of  mechanical  treatment 


Fig.  382.  Fig.  383. 

Case  shown  in  figs.  379  to  381.  After  treatment. 

is  usually  neeessary,  and  the  results  obtained  are  often  far  from 
satisfactory.  The  models  shown  in  fig.  384  illustrate  a variety  often 
met  with.  The  upper  teeth  are  in  a fairly  regular  arcb,  but  the 
premolars  and  molars  are  abnormally  placed  in  relation  to  the  lower 
teeth.  The  fault  is  entirely  with  the  maxilla,  the  mandible  being 
normally  developed.  Provided  that  the  first  permanent  molars  are 
savable,  the  treatment  would  be  tire  extraction  of  the  first  upper 
premolars,  followed  by  the  retraction  of  the  canines  and,  subse- 
quently, the  incisors. 

If  the  first  molars  are  unsavable  they  must  be  removed.  The 
extraction  of  the  upper  teeth  may  lie  undertalven  as  soon  as  the 
second  permanent  molars  are  s'uttic'iontly  tlirougli  to  allow  of  their 
retention  in  posiitioh  by  means  of  a splint  plate  (fig.  286).  ' This 
plate,  as  before  mentioned,  will  prevent  the  second  molars  from 


I 
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moving  forward,  and  will  allow  them  to  erupt  fully.  It  will  also 
permit  the  premolars  to  travel  back,  provided  that  the  bite  of  the 
lower  incisors  on  the  plate  is  so  arranged  that  the  premolars, 
upper  and  lower,  are  separated  from  one  another  during  occlusion. 
No  attempt  should  be  made  to  move  back  the  premolars  by 
mechanical  means  until  the  second  permanent  molars  are  firmly 


Fig.  384. 

implanted,  as  the  molars  are  liable  to  move  forward  if  mechanical 
force  is  used  too  soon. 

For  retracting  the  premolars,  a plate  similar  to  that  shown  in 
fig.  385  may  be  used.  It  is  important  that  the  plate  should  occlude 


Fig.  385. 


correctly  with  the  lower  teeth  in  order  that  its  rigidity  may  be 
augmented.  It  is  advisable  to  retract  only  one  premolar  on  each 
side  at  a time.  If  both  premolars  are  retracted  simultaneously, 
the  second  molar  is  very  likely  to  move  forward,  as  the  resistance 
offered  by  two  premolars  is  frequently  greater  than  that  of  one 
molar,  especially  if  the  latter  is  not  fully  erupted.  The  premolars 
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should  be  moved  far  enough  back  to  allow  the  anterior  planes  of 
the  upper  teeth  to  strike  the  posterior  planes  of  the  lower  teeth, 
otherwise  the  posterior  planes  of  the  upper  teeth  will  tend  to  drive 
the  lower  teeth  backwards  and  so  cause  the  abnormal  articulation 
to  persist  (see  figs.  386  to  388).  If  possible,  the  lower  first  molars 
should  be  retained  until  the  premolars  in  the  upper  have  been 
brought  into  correct  occlusion.  When  the  premolars  are  sufficiently 
retracted,  the  canines  and  then  the  incisors  may  be  treated. 

The  results  obtained  are  not  very  satisfactory,  there  usually 
being  a tendency  to  relapse,  due  in  a measure  to  the  fact  that 


Fig.  386. — Diagram  of  articulation  of  superior  protrusion  cases  which' 
often  require  retraction  of  the  upper  premolars. 


Fig.  387. — Diagram  to  illustrate 
the  least  extent  to  which  upper 
teeth  must  be  retracted.  The  pos- 
terior plane  of  the  lower  teeth  will 
tend  to  drive  the  upper  teeth  back- 
wards. 


Fig.  388. — Diagram  to  illustrate 
insufficient  retraction  of  upper 
teeth.  The  posterior  planes  of  the 
upper  teeth  will  tend  to  drive  the 
lower  teeth  backwards  and  the  ab- 
normal articulation  of  the  pre- 
molars  will  persist. 


extraction  of  the  molars  gives  but  little  relief  to  the  crowding  of 
tlie  anterior  teeth. 

With  excessive  protrusion  and  unsavable  first  molars,  it  may  be 
necessary  to  remove  the  first  premolars,  in  addition  to  the  first 
molars.  The  molars  must  be  removed  because  they  are  unsavable, 
but  their  removal  will  not  materially  aid  in  the  treatment  of  the 
protrusion.  If  the  2:>ro'trusion  is  left  alone,  the  teeth  ai’e  almost 
certain  to  be  lost  at  an  early  age  from  periodontal  disease.  If,  the 
protrusion  is  to  be  treated  with  any  hope  of  obtaining  a permanent 
result,  the  premolars  must  be  removed,  and,  when  the  one  alter- 
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native  is  weighed  against  the  other,  the  advantage  would  seem  to 
be  in  favour  of  the  extraction  of  the  premolars  and  the  permanent 
retention  of  the  front  teeth. 

The  operation  of  “ jumping  the  bite  ” is  recommended  by 
some  practitioners  as  a method  of  dealing  with  the  variety  of 
protrusion  under  consideration.  In  the  case  fig.  384  the  lower  pre- 
molars and  molars  are  nearly  the  width  of  a premolar  behind  their 
correct  articulation.  If  the  patient  can  be  made  to  acquire  the 
permanent  habit  of  bringing  the-  mandible  forward  so  as  to  make 
the  teeth  articulate  normally,  the  bite  will  have  been  “jumped.” 
The  subject  is  one  which  has  been  voluminously  written  upon,  and 
on  which  there  is  much  diversity  of  opinion. 

The  means  usually  employed  is  to  adapt  to  the  upper  jaw  a 
plate  at  the  anterior  part  of  which  is  an  inclined  plane  shaped  to 
bring  the  mandible  forward  in  the  act  of  closing  the  mouth. 

It  is  clear  from  the  cases  recorded  that  patients  can  be  made 
to  acquire,  at  least  temporarily,  the  habit  of  protruding  the  jaw, 
and  thus  “ jumping  the  bite.”  Does  this  habit  become  permanent, 
and,  if  so,  what  structural  changes  take  place  in  the  parts  involved? 
By  some^  it  is  maintained  that  the  changes  take  place  in  the  glenoid 
cavity  (1)  by  an  extension  of  the  condyle  of  the  mandible,  which 
practically  amounts  to  a bending  backwards  of  the  neck;  (2)  by 
the  filling  up  of  the  cavity  posterior  to  the  condyle.  These  explana- 
tions do  not  seem  compatible  with  our  knowledge  of  the  anatomy 
and  physiology  of  the  temporo-mandibular  articulation.  A more 
likely  explanation  is  that  the  teeth  move  forward  in  the  sockets. 
When  the  teeth  are  occluded  in  the  new  position,  namely,  with  the 
bite  jumped,  the  muscles  must  constantly  tend  to  retract  the 
mandible  to  its  old  position;  this  backward  tendency  is  arrested  by 
the  upper  teeth,  with  the  result  that  the  lower  teeth  are  drawn 
forward  in  their  sockets  and  absorption  and  re-deposition  of  bone 
in  the  tooth  sockets  take  place  as,  when  a tooth  is  moved  by 
mechanical  means. 

E.  H.  Angle, ^ in  referring  to  this  point,  states  that  cases 
examined  four  years  after  the  termination  of  treatment  show  the 
backward  iJilt  of  the  upper  teeth  and  the  forward  tilt  of  the 
lower  ones. 

Some  practitioners  treat  cases  similar  to  that  shown  in  fig.  384 
by  means  of  intermaxillary  traction.  Expansion  arches  are  adjusted 
to  both  jaws,  and  the  teeth  are  spread  to  the  desired  position;  the 


1 Trans.  World’s  Columbian  Dental  Congress,  vol.  ii,  p.  760. 

- ‘'The  Treatment  of  Mal-occhision  of  the  Teeth.”  Seventh  Edition. 
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expansion  arches  are  then  connected  by  elastic  bands,  as  shown  in 
fig.  389.  It  is  claiimed  that  by  theso  means  the  lower  teeth  can 
be  easily  moved  forwards  and  -the  upper  backwards.  When  the 


Fig.  389. 


teeth  are  in  normal  occlusion,  a retention  apparatus  is  applied.  The 
models^  of  a case  treated  in  this  way  are  shown  in  figs.  390  and  391. 


Fig.  390.1 

Left  side.  * 

Before  treatment.  After  treatment. 


A careful  examination  of  the  models  shows  that  although  the  pre- 
molars were  brought  into  correct  occlusion  the  second  molars  have 
been  rendered  almost  functionless. 


J From  “Operative  Dentistry,’’  by  C.  N.  Johnson. 
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Where  the  protrusion  is  complicated* by  tilting  of  the  laterals  it 
is  difficult  to  obtain  permanent  results.  The  crowns  of  the  incisors 
are  arranged  in  a fair  arch,  but  in  such  a way  that  the  roots  of  the 
laterals  lie  towards  the  median  line.  This  condition  is  probably 
the  result  of  adenoids,  or  some  other  form  of  nasal  obstruction.  The 
anterior  nares,  being  functionless,  do  not  develop  properly,  and  so 
indirectly,  and  perhaps  directly,  affect  the  growth  of  the  premaxillae. 
In  these  cases  the  canines  come  down  in  such  a way  that  their  roots 
lie  towards  the  median  line.  When  retraction  is  applied  to  the 
tooth,  although  the  crown  is  drawn  backwards,  the  pressure  on 


Fig.  391.1 
Right  side. 

Before  treatment.  ' After  treatment. 


;•  the  root  of  the  lateral  is  not  relieved,  and  may  be  increased.  The 

I space  gained  in  the  arch  by  the  retraction  of  the  canines  admits 
of  the  incisors  being  retracted  to  a certain  extent,  but  the  effect  of 
the  retraction  is  to  crowd  the  roots  still  more,  and  there  is  conse- 
quently a tendency  to  relapse  unless  a retention  plate  is  regularly 
; Ji  worn  at  night.  The  choice  lies  between  (1)  leaving  the  case  alone, 
with  the  inevitable  result  that  the  condition  becomes  worse  and 
periodontal  disease  supervenes;  and  (2)  treating  the  case,  and,  after 
the  teeth  are  retracted,  impressing  on  the  patient  the  necessity  of 
wearing  a retention  plate  at  night. 


1 From  “ Operative  Dentistry,”  by  C.  N.  Johnson. 
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In  the  ca&e  shown  .in  figs.  392  and  393  the  lateral  incisors  have 
been  foroed  slightly  behind  the  central  incisors.  The  first  pre- 
molars  were  removed  and  the  anterior  teeth  retracted.  At  the  age 
of  twenty-five  (fig.  393)  there  was  still  a tendency  fo-r  the.  teeth 
to  relapse  to  their  tformer  position  unless  the  retention  apparatus 
was  worn  at  night. 

Where  there  has  been  considerable  interference  with  the  growth 
of  the  premaxillae  so  that  the  root  of  the  lateral  incisor  is  covered 
by  that  of  the  canine,  by  far  the  most  satisfactory  results  are 
obtained  by  the  extraction  of  the  laterals..  A typical  case  is  shown 
in  fig.  394. 

(ii)  Where  the  Lower  Incisors  Impinge  on  the  Cingula  of  the 

■J-W  __  _ ±.1^  ^ ^ i-  rx  -M*  4-^  4’VkAeHA  V»  r\  Ci 


cases  are  difficult  to  treat  and  the  results  obtained  are  frequently 
unsatisfactory.  If  the  mouth  of  a patient  presenting  this  form  of 
superior  protrusion  be  examined,  it  will  be  noticed  that  the  lower 
incisors  are  on  a higher  level  than  the  premolars  and  molars.  This 
may  be  due  to  some  abnormal  condition  of  the  incisors,  the  height  i 
of  the  premolars  and  molars  being  normal;  or  the  incisors  may  be 
normal  in  their  arrangement  and  the  premolars  and  molars  unduly  j 
short;  or  again,  both  incisors,  premolars  and  molars  may  be  at 
fault.  In  order  that  treatment  may  be  successful,  it  is  essential 
that  the  lower  incisors  should  not  impinge  on  the  cingula  of  the 
upper  incisors  when  the  latter  have  been  retracted.  It  is  therefore 


1 The  patient  was  hand-fed  and  suffered  from  adenoids  which  had  not 
been  treated. 


Fig.  392.1 
Before  treatment. 


Case  shown  in  fig.  392  after  treatment. 


Fig.  393. 
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needful  that  attention  should  be  directed  to  the  treatment  of  the 
lower  teeth.  It  has  already  been  pointed  out  that  the  abnormal 
uprising  of  the  lower  incisors  is  due  to  crowding  from  lateral 
pressure  of  the  canines,  and  that  the  shortness  of  the  range  of  the 
molars  and  premolars  probably  arises  from  a defect  in  the  develop- 
.ment  of  the  bones.  As  a first  step  in  treatment,  most  practitioners 
endeavour  to  raise  the  bite — in  other  words,  induce  the  molars  and 
premolars  to  elongate  and  so  prevent  the  lower  incisors  from 
impinging  upon  the  cingula  of  the  upper  teeth.  There  are  two 
strong  objections  to  treatment  by  raising  the  bite : (1)  the  obstinacy, 
at  times,  on  the  part  of  the  molars  and  premolars  to  rise;  and 
(2)  their  liability  to  relapse  by  being  forced  down  again  into  their 


Fig.  394.1 


sockets:  It  is  not  surprising  that  disappointment  attends  the 

practice  of  “ bite  raising,”  since  the  treatment  is  not  in  accord  with 
our  anatomical  knowledge  of  the  condition.  Faihire  to  raise  the 
bite  seems  more  likely  to  occur  in  cases  where  the  molar  and  pre- 
molar region  is  well  developed.  There  is  a common  impression 
that  if  teeth  are  separated  from  one  another  they  will  always 
elongate.  That  this  view  is  erroneous  will  readily  be  seen  by  a 
study  of  that  type  of  irregularity  called  “ open  bite.”  When  the 
ascending  ramus  is  short,  the  premolars  and  molars  are  probably 
prevented  from  rising  to  their  normal  height.  If,  therefore,  the 
jaws  are  separated,  the  teeth  will  no  doubt  rise.  It  is  in  these 
cases  that  the  liability  to  relapse  occurs.  Raising  the  bite  does 


1 The  patient  was  hand-fed,  a tube  bottle  being  used;  she  had  also 
suffered  from  adenoids.  The  adenoids  were  probably  responsible  for  the 
interference  with  the  growth  of  the  premaxillae,  and  the  marked  narrowing 
of  the  arch  was  probably  due  to  the  use  of  the  tube  bottle. 

17 
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not  in  any  way  affect  the  ramus,  which  is  probably  the  real  cause 
of  trouble.  The  mouth  is  in  reality  propped  open  artificially  and 
the  muscles  which  close  the  mandible  are  in  a state  of  tension. 
As  soon  as  the  plate  is  removed,  the  muscles  have  again  free  i^lay 
and  the  pressure  they  exert  drives  the  premolars  and  molars  back 
to  their  original  positions. 

In  a few  cases,  with  the  eruption  of  the  second  molars,  the  bite 
becomes  raised  by  natural  means,  probably  from  a rapid  growth 
of  the  ramus  about  this  period.  It  is  possible  that  in  cases  in  which 
raising  the  bite  by  artificial  means  has  been  permanent  the  same 
natural  causes  have  been  lat  work. 

More  reliable  results  can  be  obtained  by  directing  treatment  to 
the  mandibular  incisors.  Where  the  incisors  and  canines  are  not 
very  crowded,  their  cutting  edges  should  be  ground  down  until  they 
are  clear  of  the  upper  teeth ; at  the  same  time  it  is  most  important 
that  all  lateral  pressure  should  be  relieved  by  the  removal  of  a 
premolar  or  molar.  If  this  is  not  done,  there  is  a risk  that  when 
the  third  molars  erupt  they  will  exert  a forward  pressure  and  cause 
crowding  of  the  front  teeth.  Where  the  incisors  .are  very  crowded, 
with  the  canines  lying  slightly  anterior  to  the  laterals,  or  where 
the  fan-shaped  arrangement  is  well  marked,  it  is  an  excellent  plan 
to  remove  an  incisor.  The  crowding  of  the  remaining  teeth  is 
efficiently  relieved  and  the  incisors  usually  fall  to  their  normal  le-vel 
and  are  so  prevented  from  impinging  upon  the  upper  gums  or  teeth. 
Kemoval  of  an  incisor  slightly  narrows  the  lower  arch,  and  this  is, 
in  my  opinion,  a distinct  gain  as  far  as  treatment  is  concerned. 
Some,  however,  maintain  that  the  narrowing  of  the  arch  Inay  be 
detrimental  to  the  facial  expression  because  it  will  allow  the  lower 
lip  to  fall  in.  This  view  is  incorrect.  The  prominence  of  the  chin 
is  governed  by  the  mental  process  and  is  in  no  way  dependent  upon 
the  alveolar  portion  of  the  jaw,  which  is  alone  involved  in  the 
removal  of  an  incisor.  When  the  upper  teeth  have  been  retracted 
the  lower  lip  should  close  outside  them  and  should  not  be  dependent 
upon  the  arch  of  the  lower  incisors  for  its  position.  A case  treated 
in  this  manner  is  shown  in  figs.  396  to  399. 

The  amount  of  protrusion  is  shown  in  fig.  396. 

An  examination  of  the  models  shows  that  as  regards  occlusion  with  the 
lower  teeth  the  right  upper  premolars  are  erupting  normally;  on  the  left  the 
upper  premolars  are  not  quite  half  a tooth  in  advance  of  their  correct 
positions,  the  anterior  planes  of  the  upper  teeth  just  striking  the  posterior 
planes  of  the  lower  teeth.  The  lower  incisors  are  crowded  and  show  the 
typical  heaped-up  appearance  already  alluded  to  (fig.  398).  The  cutting 
edges  of  these  lower  incisors  strike  the  gum  just  posterior  to  the  upper 
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incisors  (fig.  400).  Tlie  direction  of  the  roots  of  the  lower  incisor  teeth 
indicated  that  the  left  central  should  be  removed.  This  tooth  having  been 
extracted,  the  case  was  left  for  a year,  as  the  first  permanent  molars,  which 
were  unsavable,  had  to  be  removed,  and  this  could  not  be  done  when  the 


Fig.  396.— Left  side  before  treatment.  Fig.  397.— Left  side  after  treatment. 


Fig.  398.  Fig.  399. 

Lower  incisors  before  treatment.  Lower  incisors  after  treatment. 


Fig.  400. — Showing  relation  of  the  Fig.  401. — Showing  relation  of 
lower  incisors  to  the  upper  teeth  at  lower  to  ujiper  incisors  after 
the  commencement  of  treatment.  treatment. 


patient  was  first  seen,  as  the  upper  second  molars  had  not  then  erupted. 
When  examined  one  year  afterwards,  the  gap  caused  by  the  removal  of  the 
lower  central  had  closed  up,  the  teeth  had  apparently  dropped  down  to  a 
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lower  level  (see  fig.  399),  and  were  quite  free  from  the  upper  gum.  By  the 
removal,  therefore,  of  this  central  incisor  one  of  the  great  difficulties  in  treat- 
ing this  type  of  case  had  been  overcome.  The  first  permanent  molars  were 
now  extracted  and  a splint  plate  put  in  to  ke^ep  the  second  permanent  molars 
from  moving  forward  and  at  the  same  time  allow  the  premolars  to  travel 
back.  The  canines  were  then  retracted  and  the  incisors  brought  in.  The 
result  is  seen  in  figs.  397  and  401.  The  lower  incisors  are  quite  clear  of  the 
upper  teeth  and  the  lower  lip  also  passes  in  front  of  them.  The  upper  teeth 
could  have  been  retracted  still  more,  but  it  was  not  considered  advisable 
from  an  aesthetic  point  of  view.  This  case  has  shown  no  tendency  to  relg,pse. 

Much  has  becin  written  respecting  the  tendency  of  cases  of 
superior  protrusion  to  relapse.  There  will  be  no  tendency  to  relapse 
if  we  can — 

(1)  Ensure  that  the  lower  lip  in  occlusion  passes  in  front  of  the 
upper  incisors. 

(2)  Ensure  that  the  lower  incisors  do  not  press  unduly  upon  the 
backs  of  the  upper  incisors. 

(3)  Prevent  crowding  of  the  upper  incisors  and  canines. 

The  tendency  to  relapse  will  be  in  proportion  to  the  failure  to 
overcome  these  difficulties.  , 

(B)  INFEEIOE  PEOTEUBTON— UNDEEHUNG  BITE 

In  this  condition,  when  the  mouth  is  closed,  the  upper  front 
teeth  pass  within  the  arch  of  the  lower  teeth,  instead  of  outside  it; 
in  other  words,  the  mandible  protrudes.  This  abnormal  arrange- 
ment of  the  teeth  may  be  limited  to  the  incisors  and  canines,  or 
it  may  involve  the  premolars  and  molars  as  well.  Protrusion  of 
the  mandible  is  a natural  condition  in  the.  edentulous. 

Etiology  and  Pathology. — In  the  more  simple  examples  of 
inferior  protrusion  the  irregularity  is  due  to  a faulty  occlusion  of 
the  teeth  in  jaws  otherwise  well  developed;  but  in  other  cases  it 
arises  from  faulty  growth  of  the  bones  themselves. 

In  the  -first  group  may  be  included  those  examples  which  are 
traceable  to  habits,  one  of  which  is  the  constant  protrusion  of  the 
mandible  and  another  the  hooking  of  the  fingers  over  the  lower 
teeth  causing  a forward  movement  of  the  incisors  until  they  occlude 
anterior  to  the  upper  teeth. 

In  a definite  variety  of  cases  the  irregularity  is  due  to  the 
eruption  of  the  upper  permanent  incisors  internal  to  the  existing 
deciduous  teeth.  The  permanent  incisors,  when  fully  erupted,  pass 
behind  the  lower  incisors  and  the  latter  assume  a more  forward 
position.  The  permanent  maxillary  canines  in  erupting  move 
slightly  towards  the  median  line  and  so  lock,  as  it  were,  the 
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incisors.  Cases  of  this  character  are  recognized  by  the  general 
direction  of  the  incisors,  the  upper  teeth  sloping  backward  and  the 
lower  teeth  forward.  The  occlusion  of  the  premolars  and  molars  is 
usually  n<xrmal.  In  fig.  402  is  shown  an  example  of  this  type  of 
protrusion. 

In  the  second  group  the  etiology  and  pathology  are  frequently 
obscure.  In  many  cases  the  trouble  can  be  traced  to  a defective 
growth  of  the  maxilla  associated  with  adenoids.  The  lack  of  growth 
may  be  limited  to  the  premaxillae  so  that  the  only  teeth  involved 
in  the  deformity  are  the  incisors,  or  the  maxillae  may  be  generally 
affected.  An  examination  of  the  mandible  will  not  disclose  any 
defect  of  growth. 


Fig.  402.1 


The  most  obscure  cases  are  those  in  which  the  defect  is  trace- 
able to  the  mandible.  In  some  examples  the  mandible  seems  to 
be  unduly  large,  the  relation  of  the  body  of  the  bone  to  the 
ramus  being  normal.  In  others  the  protrusion  appears  to  arise 
from  a thrusting  forward  of  the  body  of  the  bone'  due  to  an  ex- 
cessive growth  of  the  ramus.  In  the  skulls  shown  in  fig.  403  this 
point  is  well  shown.  It  will  be  noted  that  in  the  one  marked  (a) 
the  mental  process  is  unduly  prominent,  a condition  not  infrequently 
seen  in  these  cases.  An  examination  of  the  skulls  will  also  show 
that  the  condyle  of  the  mandible  articulates  correctly  in  the  glenoid 
cavity. 

This  variety  of  inferior  protrusion  is  occasionally  transmitted 
through  generations,  a classical  example  being  seen  in  the  Hapsburg 
royal  line. 


1 From  “ Text-book  of  Operative  Dentistry  ” (Kirk). 
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Eig.  404  sihows  the  model&  o.f  a.  case  of  inferior  protrusion  due 
to  defective  growth  of  the  mandible.  The  lower  teeth  in  occlusion 
are  in  advance  of  the  normal.  In  fig.  405  are  the  models  of  a boy 
aged  five  years,  showing  well-marked  protrusion  of  the  mandible. 


Fig.  403. 


In  some  cases  of  forward  bite,  however,  the  articulation  of  the 
condyle  is  not  normal,  and  in  fig.  406  the  condyle  rests  on  the 
eminentia  articularis.  M.  Cryer/  who  drew  attention  to  this 


Fig.  404. 


peculiarity,  inclines  to  the  view  that  tlie  abnormal  position  of  the 
condyle  in  these  cases  may  be  due  to  tire  use  of  forceps  at  birth; 
the  mandible,  he  thinks,  may  be  drawn  forward,  and,  if  the  dis- 
placement is  not  reduced,  the  tcmpom-mandibular  articulation  will 


1 Dental  Cosmos,  November,  1906. 
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Fig.  405. 
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be  changed  from  the  glenoid  fossa  to  whatever  position  the  condyles 
may  assume. 

L.  S.  Chilcott^  thinks  that  similar  injury  may  follow  difficult 
“ breech  presentation  ” cases.  Cryer  also  quotes  a case  of  forward 
bite  associated  with  mal-position  of  the  condyles  in  a man  aged 
35,  who  had  been  a case  of  breech  presentation. 

In  acromegaly  the  mandible  is  frequently  found  enlarged. 

In  examining  patierits  showing  inferior  protrusion,  it  will  often 
be  noticed  that  when  the  jaws  are  in  repose  the  upper  and  lower 
incisors  are  in  contact,  leaving  a space  between  the  opposing  pre- 
molars and  molars,  but  during  mastication  the  mandible  is  brought 
forward  to  obtain  the  necessary  occlusion  of  the  posterior  teeth. 
This  point  should  be  remembered  when  cases  are  being  examined 
with  the  object  of  ascertaining  how  far  back  the  mandible  can  be 
taken. 

Treatment 

Where  the  irregularity  is  limited  to  the  dental  arches  the 
mandibular  incisors  may  be  brought  into  correct  position  by 
mechanical  means.  A plate  capping  the  mandibular  premolars 
and  molars,  with  a half-round  gold  wire  impinging  on  the  labial 
surfaces  of  the  protruding  teeth,  will  usually  suffice. 

If  the  protrusion  is  due  to  habitual  thrusting  forward  of  the 
mandible,  the  child  must  be  broken  of  the  habit  and  a skull  and 
chin  cap,  similar  to  that  shown  in  fig.  407,  must  be  worn  day  and 
night.  Cases  of  this  type  are  curable. 

In  cases  due  to  faulty  growth  of  the  jaw,  the  treatment  adopted 
must  depend  in  a very  great  measure  upon  the  cause  and  extent 
of  the  deformity. 

Where  the  fault  is  traceable  to  the  maxillae  and  tlie  irregularity 
is  slight,  an  expansion  of  the  upper  arch  will  often  result  in  con- 
siderable improvement  and  at  times  in  complete  correction  of  the 
irregularity.  Where  the  irregularity  is  more  marked  it  is  desirable 
that,  in  addition  to  expanding  the  upper  arch,  an  endeavour  should 
be  made  to  reduce  the  arch  of  the  lower  teeth  by  the  extraction 
of  an  incisor  or  the  first  premolars.  By  this  treatment  it  is  often 
possible  to  make  the  arch  of  the  maxillary  teeth  pass  beyond  that 
of  the  mandibular  teeth,  and  although  some  slight  improvement  in 
the  expression  may  be  gained,  too  frequently  the  treatment  causes 
a complete  disorganization  of  the  articulation  between  the  teeth. 
Further,  the  superior  teeth,  even  thougli  they  may  be  in  a plane 


1 Dental  Cosmos,  March,  1906. 
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anterior  to  the  inferior,  do  not  overlap,  the  result  being  that  a 
retention  plate  must  be  worn  for  a prolonged  period  to  keep  them 
in  position. 


Fig.  407.1 

The  case,  the  models  of  which  are  shown  in  fig.  408,  will  help 
to  illustrate  one  or  two  points  in  treatment.  The  patient  was  a 
girl,  aged  14.  It  will  be  seen  that  in  complete  occlusion  there  is 
a good  deal  of  protrusion.  In  the  mandible'  the  first  molars  have 
been  removed  and  in  the  maxilla  the  left  upper  first  premolar  has 
been  removed  to  make  room  for  the  canine  which  erupted  external 


Fig.  408. 


to  the  arch.  The  superior  and  inferior  premolars  fail  to  occlude, 
the  result  being  that  the  whole  process  of  mastication  has  to  be 
carried  on  by  the  molar  teeth.  On  examining  the  patient,  it  was 


1 From  Mal-occlusion  of  the  Teeth/’  by  E.  H.  Anglfe. 
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at  once  noticed  that  the  mouth  was  kept  slightly  o]3en,  the  lower 
incisors  being  brought  into  contact  with  the  upper.  The  patient 
stated  that  this  was  the  most  comfortable  position,  and  that,  during 
mastication,  she  constantly  suffered  from  discomfort  in  the  region 
of  the  articulation.  An  examination  of  the  articulation  with  the 
teeth  in  occlusion,  as  shown  in  fig.  408,  demonstraited  that  the 
condyle  was  brought  forward,  and  was  not  resting  in  its  normal 
position  in  the  glenoid  cavity.  The  protrusion  was  thus  to  a great 
extent  artificial,  and  a fair  result  could  be  anticipated  with  proper 
treatment. 

The  lines  on  which  treatment  in  such  a case  should  be  carried 


Fig.  409. 


out  are  as  follows  : The  anterior  superior  teeth  should  be  brought 
foi’ward  and  a biting  apparatus  inserted  in  the  lower. 

In  cases  such  as  that  shown  in  fig.  409  the  deformity  is  greatly 
exaggerated  b}^  the  loss  of  the  posterior  teeth.  The  insertion  of 
aidificial  dentures  will  not  only  assist  in  restoring  the  masticating 
area,  but,  if  the  bite  is  raised,  will  hide  the  deformity  to  some 
extent. 

When  the  protrusion  of  the  mandible  is  so  marked  that  the 
upi)cr  teetli  bite  completely  within  the  arch  of  the  lower,  steps 
sho'uld  be  taken  to  procure  a masticating  area.  This  may  be 
effected  by  the  insertion  of  dentures,  tlie  exact  plan  to  be  followed 
in  each  case  depending  upon  circumstances.  In  severe  types  of 
inferior  protrusion,  similar  to  those  just  referred  to,  it  might  be 
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possible  to  improve  the  condition  by  surgical  means.  Several  cases 
have  been  reported  where  surgical  treatment  has  been  adopted. 

In  considering  the  advisability  oi  adopting  resection  of  the 
mandible,  the  pros  and  cons  must  be  carefully  weighed.  Resection 
of  the  mandible  is  always  an  operation  attended  by  considerable 
risk,  and  even  if  the  resected  parts  unite,  the  occlusion  of  the  teeth 
is  very  likely  to  be  so  defective  as  to  necessitate  the  use  of  dentures. 
It  would  therefore  seem  that  by  resection  we  cannot  rely  on  gaining 
more  than  an  improvement  in  appearance.  Whether  it  is  justifiable 
to  submit  the  patient  to  the  risks  of  a severe  operation  in  the  hope 
of  gaining  some  improvement  in  personal  appearance  is  a doubtful 
question. 

When  it  is  necessary  to  obtain  a masticating  surface,  the  better 
plan  would  certainly  seem  to  be  to  disregard  the  question  of  appear- 
ance and  treat  the  case  by  the  insertion  oi  dentures.  In  one  case 
imder  my  care  (a  young  girl)  the  question  of  resection  was  carefully 
considered,  and  the  method  suggested  was  the  resection  of  the 
mandible  in  the  median  line  in  preference  tO'  resection  on  either 
side.  Treatment  on  these  lines  would  be  attended  with  less  risk 
than  bilateral  section. 

Gross  Bite. — Cases  in  which  there  is  unilateral  protrusion  of  the 
lower  teeth,  a condition  familiarly  known  as  “ cross  bite,”  ma^^ 
conveniently  be  included  in  this  section.  This  irregularity  may  be 
traced  to  habit,  or  may  arise  from  a defective  growth  of  the  maxillae, 
the  “ cross  bite  ” being  acquired  by  the  child  in  its  efforts  to  obtain 
an  occlusion  of  the  premolars  and  molars. 

When  the  irregularity  is  due  to  habit,  an  apparatus  may  be 
contrived  to  counteract  the  habit  and  so  restore  the  normal 
occlusion.  Where,  however,  the  “ cross  bite  ” arises  from  want  of 
proper  growth  of  the  maxilla,  an  improvement  may  be  obtained  by 
an  expansion  of  the  upper  arch. 

(C)  LACK  OF  OCCLUSION—”  OPEN  BITE  ” 

This  term  is  applied  to  that  abnormality  in  which  the  back  teeth 
alone  occlude  when  the  mouth  is  closed. 

From  a clinical  point  of  view  ” open  bite  ” may  be  considered 
under  three  groups:  — 

(1)  Where  the  premolars  and  the  molars  occlude,  but  the  cutting 
edges  of  the  upper  and  lower  anterior  teeth  are  separated  from  one 
another  by  a space  more  or  less  oval  in  shape. 

(2)  Where  the  majority  of  the  posterior  teeth,  as  well  as  the 
anterior  teeth,  fail  to  occlude. 
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(3)  Partial  lack  of  occlusion  in  the  premolar  and  molar  regions. 

Etiology  and  Pathology. — In  group  (1)  the  deformity  is  invariably  ;'/! 
the  result  of  an  acquired  habit,  such  as'  thumb-  or  finger-sucking,  i 
the  thumb  or  finger  being  bent  and  inserted  horiz(5ntally  between 
the  cutting  edges  of  the  upper  and  lower  teeth.  The  pressure  thus  .^| 
exerted  forces  the  upper  teeth,  as  well  as  the  alveolar  process,  in 
a direction  upwards  and  slightly  outwards.  The  lower  teeth  are 
forced  downward^,  but  the  displacement  is  far  less  marked  than  in  -!)| 
the  upper.  ; 

Cases  included  under  group  (2)  vary  greatly  in  the  degree  of  j 
their  severity,  so  that  while  in  some  cases  the  irregularity  may  ( 
consist  merely  of  a slight  separation  between  the  teeth,  in  others  > 


it  may  extend  to  the  condition  shown  in  fig.  413.  This  type  of 
“ open  bite  ” is  invariably  accompanied  by  a marked  narrowing 
in  the  region  of  the  premolars  and  molars.  In  twenty-four  measure- 
ments taken,  the  figures  were  30*56  mm.  between  the  first  molars 
and  21*35  mm.  between  the  first  premolars.  Compared  with  normal 
breast-fed  children,  the  width  across  the  molars  and  premolars  is 
100:  88*4  and  100:  80*7,  respectively.  The  occlusion  of  the  teeth 
is  not  so  abnormal  as  in  superior  protrusion,  only  a small  percentage 
showing  the  “too  forward  occlusion.”  Hypoplastic  teeth  are 
invariably  present,  the  condition  often  being  very  marked,  and 
there  is  almost  always  a history  of  long-standing  adenoids.  The 
maxilla  is  defectively  developed,  the  arcli  in  the  region  of  the 


1 From  a photograph  by  J.  E.  Grevers. 
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molars  and  premolars  being  often  within  that  o-f  the  mandibular 
teeth.  In  one  section  of  these  cases  the  opening  increases  pro- 
gressively from  behind  forward;  in  another  section,  there  seems  to 
be  marked  bending  down  of  the  lower  arch  in  the  region  of  the  first 
mandibular  molar;  while  in  a third  section  the  mal-occlusion  is 
considerably- accentuated  in  front  by  an  upward  curvature  of  the 
maxillary  incisors;  and  a fourth  section  is  found  to  combine  the 
defects  of  sections  2 and  3.  Unfortunately,  morbid  anatom 3- 
specimens  of  “open  bite”  are  rare.  Fig.  410  illustrates  certain 
points  noticeable  in  many  of  the  cases,  iiamety,  an  unusual  growth 
of  the  anterior  part  of  the  mandible ; a short  sloping  ramus,  and  a 
mai’ked  bending  of  the  mandible  at  a point  near  the  spot  where  the 
facial  artery  crosses  the  bone.  The  pathology  of  the  condition  is 
obscure.  H.  Schmidt,  as  quoted  by  H.  Baldwin,^  considers  that 
when  the  mouth  is  kept  open,  as  in  marked  nasal  obstruction,  the 
tongue  is  held  down  to  the  floor  of  the  mouth  and  the  tongue’s  tip 
is  pressed  against  the  front  part  of  the  lower  jaw  and  teeth,  exerting 
a downward  and  forward  pressure.  This  pressure,  operating  on 
yielding  bone,  causes  the  alteration  of  the  angle  and.  so  produces 
the  deformity. 

The  constant  presence  of  adenoids  and  the  association  of  the 
condition  with  hypoplastic  teeth,  which  must  be  regarded  as  a sign 
of  previous  rickets,  suggest  that  “ open  bite  ” is  due  to  the  iU- 
effects  of  adenoids  plus  rickets.  We  know  that  the  weight  of  the 
cheeks  tends  to  narrow  the  jaw,  and  if  this  weight  is  acting  on 
easily  phable  bones  the  effect  will  be  accentuated.  This  will 
account  for  the  marked  narrowing  of  the  arch.  In  severe  cases, 
the  mandible  takes  a marked  bend  downwards,  near  the  anterior 
border  of  the  masseter,  and  this  condition  is  probably  due  to  a 
bending  of  the  bones  caused  by  the  downward  pull  of  the  muscles 
which  open  the  mandible,  counteracted  by  the  elevators  of  the 
mandible.  The  upward  displacement  of  the  maxillary  incisors  is 
probably  due  to  the  action  of  the  comforter,  or  the  teat  of  the 
bottle,  on  bones  softened  by  rickets.  In  other  words,  the  agencies 
which  produce  general  crowding  and  protrusion,  when  combined 
with  rickets,  produce  grosser  lesions  which  show  themselves  in  the 
form  of  “ open  bite.” 

The  cause  of  partial  lack  of  occlusion  in  the  premolar  and  molar 
region  is  often  obscure.  In  a few  cases,  faulty  extraction  seems 
responsible  for  the  condition. 


1 Dental  Record,  vol.  ix,  p.  147. 
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Treatment 

It  is  impossible  to  lay  clown  any  hard-and-fast  rules  for  the 
treatment  of  “ open  bite,”  as  ea(3h  case  must  of  necessity  be 
considered  on  its  merits. 

Class  (1),  namely,  where  the  deformity  is  limited  to  the  anterior 
teeth.  When  seen  at  an  early  age,  before  the  eruption  of  the 
permanent  teeth,  much  may  be  done  by  breaking  the  patients  of 
any  vicious  habits  they  may  have  acquired,  and,  with  the  eruption 
of  the  permanent  teeth,  the  condition  will  be  improved  to  some 
extent.  When  the  habit  of  thumb -sucking,  &c.,  has  been  continued 
during  the  eruption  of  the  second  dentition,  or  when  the  deformity 
is  severe,  treatment  is  of  little  avail.  But  it  should  be  remembered 
that,  although  the  appearance  of  the  patient  may  be  a^  little 
unsightly,  the  premolars  and  molars  articulate,  and  the  posterior 
teeth  can,  therefore,  adequately  perform  their , function  of  masti- 
cation. In  these  circumstances,  it  is  generally  better  not  to 
interfere,  although,  where  the  personal  appearance  is  of  the  first 
importance,  the  crowning  of  the  upper  six  anterior  teeth  might  be 
deemed  advisable.  In  a very  severe  case  crowning  would  hardly 
be  practicable,  and  it  would  be  preferable  to  remove  the  anterior 
teeth  and  insert  a denture. 


Class  (2),  namely,  where  the  majority  of  the  posterior  teeth  fail 

to  occlude.  A considerable  improvement  may  be  made  in  many 
cases  by  cutting  in  the  bite.  This  method  is  extremely  satisfactory, 
and  may  be  employed  alone  or  in  combination  with  either  extraction 
or  the  skull  and  chin  cap.  The  treatment  consists  in  grinding  down 
the  teeth  until  the  premolars  and  molars  articulate.  This  operation 
might  with  advantage  be  more  generally  adopted.  The  points  in 
its  favour  are  : (1)  It  gives  the  patient  a good  surface  for  mastication ; 
(2)  it  is  permanent — teeth  forced  down  by  the  skull  and  chin  cap 
tend  to  rise  again  as  soon  as  the  apparatus  is  discarded;  (3)  it 
relieves  the  patient  of  a long  and  tedious  course  of  treatment. 

The  operation  should  extend  over  several  sittings,  and  a fair 
interval  should  be  allowed  to  elapse  between  each.  In  the  case 
shown  in  figs.  411  and  412,  the  ti’eatment  was  spread  over  a period 
of  one  year.  The  object  of  leaving  an  interval  between  each  sitting 
is  that  the  pulp  has  time  to  react  to  injury  caused  by  the  operation, 
and  the  secondary  dentine  thus  formed  allows  a greater  portion  of 
tooth  structure  to  be  eventually  removed.  The  patients  should  be 
directed  to  apply  spirits  of  wine  to  the  cut  surfaces  twice  a day, 
and  the  necessity  of  thoroughly  drying  the  surfaces  and  keeping 
them  free  from  saliva  for  about  a minute  after  the  spirit  has  been 
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applied  should  be  impress-ed  on  them.  By  this  means,  the  cut 
siudaces  of  the  dentine  are  hardened  to  some  extent  and  any 
sensitiveness  that  may  exist  is  diminished.  It  is  also  a good  plan, 
S,fter  each  sitting,  to  apply  nitrate  of  silver  to  the  cut  surfaces. 


Fig.  413. 


Fig.  414. 

Another  case  treated  by  cutting  in  the  bite  is  shown  in  figs. 
• 413  and  414. 

Where  the  deformity  is  only  slight,  an  attempt  may  be  made 


Fig.  411. 


Fig.  412. 
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to  correct  the  condition  by  the  use  of  the  skull  and  chin  cap.  If™ I 
this  treatment  is  to  succeed,  the  apparatus  must  be  constantly  worn  |l| 
and  the  elastic  bands  stretching  between  the  chin  and  skull  caps  || 
arranged  so  as  to  exert  pressure  in  an  upward  and  not  a backward 
direction.  • i 

In  most  cases  the  removal  of  teeth  will  be  necessary.  The  ^ 
extraction  of  the  second  molars  may  suffice  to  remedy  some  d 
examples,  but  unfortunately  the  first  molars  are  generally  un- 
savable  and  in  these  circumstances  the  removal  of  the  second  molars  ^ 
is  hardly  justifiable.  Under  such  conditions,  the  following  course  I 
of  treatment  will  often  yield  satisfactory  results.  Eemove  the  first 
molars  and  use  a skull  and  chin  cap  for  a period  of  from  six  months 
to  one  year.  If  the  occlusion  is  then  still  open,  the  operation  of  ~ 

“ cutting  in  the  bite  ” may  be  resorted  to.  Where  the  arch  of  the  ^ 

'ii 


1 


Fig.  415.— Patient,  aged  21.  Breast  and  hand-fed  fifteen  months.  Neave’s 
food.  Tube  feeding-bottle  used.  Adenoids  present,  not  treated.  Teeth 
hypoplastic.  History  of  rickets;  no  history  of  use  of  comforter  or  thumb- 
sucking. 


maxillary  teeth  is  contracted,  the  occlusion  may  often  be  improved 
by  tilting  the  molars  and  premolars  outwards. 

In  severe  forms,  such  as  that  shown  in  figs.  415  and  416, 


extensive  extraction  must  be  resorted  to,  followed  by  the  insertion 
of  dentures.  - 

In  this  case  S were  removed  and  dentures  adapted  with 

54  j 557 

the  result  seen  in  figs.  417  and  418. 

Some  practitioners,  in  treating  “open  bite,”  adopt  the  plan  of 
shortening  the  molar  region  and  lengthening  the  incisors,  canines 
and  premolars ; but  such  treatment  cannot  be  relied  on  to  give 
permanently  good  results.  In  connection  with  such  treatment,  it 
must  be  remembered  that  patients  with  “ open  bite  ” invariably 
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Fig.  417. 


Fig.  418. 
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ihave  gingivitis  of  long  standing.  The  multiplicity  of  bands  andj 
ligatures  required  to  carry  out  this  treatment  cannot  fail  to  add^ 
considerably  to  the  gum  lesion,  and  it  is  more  than  probable  thatl 
they  will  give  rise  to  serious  periodontal  disease.  J 

Cases  0/  “ partial  open  hite  ” must  be  dealt  with  by  some  forml 
of  mechanical  appliance  if  it  is  considered  expedient  to  treat  them.1 

(D)  ABNOEMALITIES  OF  THE  TEETH  ASSOCIATED  WIThI 
CONGENITAL  DEFECTS  OF  THE  JAW  j 

This  class  of  irregularities  forms  a small  but  well-defined  group. 4 

(i)  Associated  with  Arrest  in  Deyelopment  of  the  Mandible. — 1 

A partial  arrest  in  the  development  of  the  mandible  may  occur.  J 
The  effect  of  the  malformation  on  the  dental  arches  will  be  to  draw  j 
the  teeth  towards  the  afiected  side  and  at  the  same  time  cause  the  I 
lower  incisors  to  pass  well  behind  the  upper  teeth,  with  the  result! 
that  the  lower  lip  will  fail  to  cover  the  upper  teeth  and  a marked! 
protrusion  of  these  teeth  will  follow.  In,  treating  such  irregularities,  | 
little  can  be  done  beyond  reducing  the  upper  arch  and  retracting  * 
the  incisors.  I 

(ii)  Hare  Lip  . — Where  the  suture  in  the  incisor  region  is| 
involved,  considerable  irregularity  of  the  incisors  frequently  follows.  3 
Great  caution  should  be  exercised  in  attenipting  the  correction  of  3 
theise  irregularities.  The  roots  of  the  incisors  are  often  malformed,  J 
and,  if  treatment  from  an  aesthetic  point  of  view  is  necessary,  thel 
extraction  of  the  teeth  and  the  insertion  of  a denture  is  usually] 
the  wisest  course  to  pursue. 

(iii)  Cleft  Palate  — In  cases  of  cleft  palate  complicated  by  hare  J 

lip,  the  incisors  adjacent  to  the  fissure  are  often  misplaced,  and  ] 
may  erupt  into  the  nasal  cavity.  As  a rule,  it  is  inexpedient  to  j 
attempt  their  regulation,  the  roots  of  such  teeth  being  usually  j 
curved  and  twisted.  If  the  condition  produces  great  disfigurement, 
the  teeth  can  be  removed  and  a denture  inserted.  3 
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CHAPTEH  X 

Bacteriology  of  the  Mouth 

By  N.  Mutch,  M.A.,  M.D.,  M.E.C.P. 

NATURE  AND  SIGNIFICANCE  OF  ^CTERIA 

Since  bacteria  were  first  seen  by  Leeuwenhoek  in  the  seven- 
teenth century  many  thousands  of  varieties  have  been  differentiated 
and  named.  They  are  minute  living  entities  more,  closely  related 
to  the  vegetable  than  to  the  animal  kingdom.  The  lengths  of  the 
large  ones  are  commensurate  with  the  diameter  of  at  red  corpuscle, 
whilst  the  smallest  ones  are  of  almost  ultra-microiscopic  dimensions. 
Fortunately  only  a very  small  proportion  of  the  earth’s  bacteria 
are  harmful  to  man,  and  as  far  as  possible  attention  will  be  confined 
to  these  pathogenic  varieties.  The  body  can  sustain  damage  from 
their  action  in  two  different  ways:  — 

(1)  By  the  invasion  of  its  tissues. 

(2)  By  the  harmful  influence  of  noxious  substances  produced 
by  the  organisms  from  the  decomposition  of  food,  surface  exudates 
and  debris. 

The  formed:  method  of  offence  is  peculiar  to  the  true  parasites 
or  infective  organisms.  The  latter  is  exercised  by  many  classes 
of  germs,  both  infective  types  and  non-inf ective  or  saprophytic 
varieties. 

INVASION  OF  THE  TISSUES  BY  BACTERIA 

Many  bacteria  can  penetrate  an  intact  mucous  membrane  with- 
out producing  any'  disruption  of  the  surface,  although  ingress  is 
facilitated  by  previous  damage.  In  every  case  survival  of  the 
invading  organism  is  determined  by  its  power  of  drawing  upon 
the  suiTounding  cells  for  sustenance.  In  whatever  medium  a 
micro-organism  lives,  a continual  exclvaiige  takes  place  between 
the  substances  dissolved  in  its  plasma  and  tliose  of  the  surrounding 
fluids.  Foods  are  taken  in,  effete  metabolites  are  excreted 
and  products  such  as  ferments  given  out  wliich  prepare  the  food 
for  absorption.  Thus  enzymes  capable  of  digesting  starch  are  often 
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diffused  into  the  medium  by  bacteria  able  to  utilize  the  resulting 
sugars.  Bacteria  adaptied  for  survival  in  thei  tistsues  not  only 
secrete  fermente  but  also  powerful  poisons  or  toxins  with  the  object 
of  injuring  the  neighbomiing  cells,  so  that  these  may  be  digested 
into  simple  siubstanceis  suitable  for  the  organism’s  food. 

Bacteria  which  enter,  destroy  and  prey  upon  the  tissues  are  said 
to  have  infected  the  tissues.  .They  are  harmful  in  thati — 

(1)  Cells  are  destroyed,  and  the  process  may  spread  until  some 
vital  organ  is  rendered  useless. 

(2)  The  toxins  may  ditfuse  and,  reaching  the  blood-stream, 
damage  distant  structures  which  are  still  separated  from  the  infected 
focus  by  a mass  of  healthy  tissues. 

To  oppose  this  invasion  and  destruction  which  has  repeatedly 
assailed  our  ancestors  through  countless  generations  certain  defen- 
sive mechanisms  have  been  evolved.  There  is  an  outer  guard  and 
an  inner  guard.  Opportunities  for  invasion  are  minimized  by  an 
impervious  integument.  A very  efficient  system  of  drainage  and 
lavage  of  all  mucous  membranes  minimizes  the  accumulation  of 
bacteria  on  their  surface.  In  certain  places  such  as  the  stomach, 
where  stagnation  cannot  be  avoided,  the  mucosal  secretions  actually 
kin  almost  all  bacteria  ^vith  which  they  come  in  contact.  In  other 
localities  cells  migrate  from  the  body  into  the  exudates  and  act  as 
scavengers,  destroying  and  digesting  any  bacteria  which  they  meet. 
Frequently,  however,  the  outer  guard  is  passed  and  the  organism 
encounters  the  second  line  of  defence.  This  consists  of  leucocytes 
and  other  migrating  cells  able  to  ingest  the  invaders,  and  of  anti- 
bacterial substances  able  to  poison  the  micro-organisms  just  as  the 
toxin  of  the  bacteria  poisons  the  cells  of  the  body.  At  the  same 
time  other  substances,  antitoxins^  neutralize  such  harmful  bacterial 
products  as  diffuse  into  the  tissues. 

Immunity  reaction  is  a general  term  covering  the  whole  pro- 
tective complex.  The  local  reaction  at  the  site  of  invasion  is 
known  as  Inflammation.  This  inner  guard  must  be  examined  in 
greater  detail. 

Inflammation 

The  neighbouring  arteries  dilate  and  flush  the  area  with  blood. 
Then  slowly  the  flow  is  retarded  and  the  leucocytes  separate 
from  the  red  corpuscles,  the  former  taking  up  positions  in  the  outer 
zones  of  the  stream.  A great  exudation  of  fluid  passes  from  the 
blood-vessels  to  the  lymph  spaces  and  leucocytes  migrate  through 
the  capillary  walls  by  diapedesis,  i.e.,  without  any  apparent  dis- 
continuity of  the  endothelial  lining.  In  a short  time  the  offending 


DENTAL  SURGERY  AND  PATHOLOGY 


278 

bacteria  are  bathed  in  lymph  charged  ^’vhth  anti-bacterial  and  anti-" 
toxic  substances  and  are  surrounded  by  dense  masses  of  leucocytes'.' 
The  exact  roles  of  4h©  different  varieties  of  migratory  cells  is  not 
known,  but  certain  of  them — the  'phagocytes — ingest  the  bacteria,' 
and  others  have  been  observed  to  discharge  granules  as  though  with 
the  object  of  poisoning  the'  invaders  or  of  suppl3ung  antidotes  to 
their  toxins  or  of  preparing  them  for  ingestion  by  the  phagocytic 
varieties.  The  leucocytes  not  only  accumulate  locally,  but  their 
numbers  in  the  general  circulation  rise  and  a leucocytosis  is  pro- 
duced. Metchndkoff ’s  name  is  particularly  associated  wnth  the 
discovery  of  these  leucpcjdic  phenomena. 

The  Lymphatic  Gland  s„ 

Although  bacterial  toxins  readily  find  their  way  from  infected 
areas  into  the  blood-stream,  the  bacterial  themselves  effect  this 
passage  with  greater  difficulty.  The  more  usual  route  of  migration 
is  along  the  lymphatic  vessels  to  the  nearest  group  of  lymphatic 
glands,  where  they  are  destroyed  in  large  numbers. 

• , Specific  Immunity 

Many  complex  • organic  ‘ substances,  including  bacterial  toxins, 
on  entering  the  body  evoke  a reaction  whereby  a.  specific  antidote 
or  antitoxin^  is  produced.  Similarly,-  when  a foreign'  cell  such  as 
a bacterium  is  intrbdhchd  , a .specific.  Zysm,.  which  pn  the  case^  of 
the  “ bacterium  is  called  bacteriolysin,  is  evolved-, • capable' ^,*of 
desitroying  the  invading  cell  and  .that  alone.  The  production  of 
both  these  classes  of  protective  substances  takes  place  whenever 
the  tissues  are  infected.'  It*  is  a curious  fact  that  if  the'  dose 
of  the  toxin  or  the  numher'  of  the  bacteria  is  not  too  great,  the 
antidotes  are-,  produced  in  excess  of  the.  quantities  immediately 
required.  This  phenomenon  forms  the  basis  of  much  of  modem 
bacteriological  therapeutics.  By  inoculating  horses  with  increasing 
doses  of  toxin,  sera  have  been  obtained  with  intense  antitoxic 
properties.  Such  a.  serum  is  that  used  in  the  treatment  of  diph- 
theria. Similarly  anti-bacterial  sera  have  been  made.  In  vaccine 
therapy  known  numbers  of  dead  bacteria  are  injected  into  the 
patient,  who  then  supplies  anti-bacterial  substances  for ' himself 
capable  of  dealing  with  the  living  germs  of  the  same  race  which 
are  infecting  him.  Ehrlich  was  perhaps  the  most  prominent 
elaborator  of  hypotheses  in  explanation  of  these  phenomena. 

From  the  foregoing  paragraphs  it  is  apparent  that  only 
virulent  germs  have  much  chance  of  establishing  themselves  in  the 
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tissues,  and  that  even  they  must  wage  constant  warfare  against 
the  protective  processes  of  the  body. 

THE  MICRO-ORGANISMS  OF  THE  MOUTH 

These  belong  to  three  great  classes:  — 

I.  The  everchanging  stream  wdiich  enters  with  the  food  and 
air  and  passes  to  the  stomach  to  be  destroyed. 

II.  Those  which  prey  upon  food  particles  and  debris  in  stagnant 
pockets  wherever  the  surface  drainage^  is  inefficient'. 

III.  Those  which  infect  the  tissues. 

The  first  group  is  of  very  great  variety,  but  of  no  concern  except 
as  the  source  from  which  Groups  II  and  III  are  recruited. 

The  second  and  third  groups  are  not  present  under  conditions 
of  perfect  health,  and  in  disease  vary  according  to  the  local  environ- 
ment provided  for  them.  Let  us  imagine  an  artificial  zone  of 
food  stasis  produced  experimentally  near  the  gum  in  a hitherto 
healthy  mouth.  The  bacteria  in  the  arrested  food  particles, 
incubated  hi  the  moist  warm  atmosphere  of  the  buccal  cavity,  will 
multiply  in  numbers  and  compete  amongst  themselves  for  the  food. 
The  weapons  used  in  their  'competition  are  speed  of  growth  and 
the  generation  of  decomposition  products  harmful  to  rival  races. 
After  a S'hort  time. the  number-  of  different  strains  will  have  been 
greatly  diminished,  and  amongst  the'  surwvors  a state  of  equili- 
brium eistablished  which  will  continue  so  long  as  the  conditiions 
remain  unaltered.  »The'  nature  and  relative  proportions  of  the 
organisms  which  persist  will  vary  according  to  the  character  of  the 
food  supplied,  whether  meat  or  bread,  with  the  opportunities 
for  the  diffusion  of  decomposition  products  and  the  neutralization 
of  acids,  and  with  thie  acce'Ssibility  or  the  reverse'  of  free  oxygen 
supply.  These  are  merely  cited  as  obvious  controlling  factors.  The 
actual  variety  in  operation  in  different  mouths  is  probably  very  great, 
but  in  each  instance  they  are  reflected  in  the  bacterial, equilibrium 
of  the-  area.  A thousand  bacterial  strains  may  enter  the  mouth  in 
the  course  of  a day,  but  the  races  present  in  a food  pocket  may 
not  be  more  than  a dozen. 

The  third  group  is  the  smallest  of  all,  and  includes  only 
organisms  of  the  infective  type.  The  most  virulent,  on  entering 
the  mouth  invade  the  mucosa  at  once  and  produce  acute  infections. 
After  a varying  interval  of  time  they  may  be  wholly  destroyed  by 
the  defensive  reaction  which  is  evoked,  or  they  may  be  destroyed 
only  in  part,  and  a few  continue  to  live  in  small  circumscribed 
areas  where  the  vitality  of  the  tissues  is  impaired  by  local  factors. 
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notably  in  the  regions  around  foci  of  food  stasis.  In  this  manner 
a chronic  infection  follows  upon  the  acute  one,  and  only  comes  to 
an  end  when  the  processes  which  give  ,rise  to  the  local  zones  of 
subnormal  tissue  resistance  are  eradicated.  Other  organisms  of 
lower  virulence  accumulate  and  live  as  saprophytes  in  food  pockets 
and,  using  these  as  bases,  slowly  gain  a foothold  in  the  tissues. 
In  this  manner  also,  a chronic  infectioin  is  established  which  persists 
so  long  as  the  surface  drainage  is  imperfect.  Chronic  infections 
are  much  more  easily  evolved  when  the  resistance  of  the  body  as 
a whole  to  bacterial  invasion  is  impaired.  In  almost  all  pronounced 
examples  of  these  infections  the  .constitutional  factor  is  an  impor- 
tant one,  and  demands  as  much  consideration  in  the  treatment  as 
does  the  local  mechanical  condition  in  the  mouth. 

THE  HARMFUL  EFFECTS  OF  INFECTION  OF  THE  MOUTH 

(1)  Infected  Debris 

hleighbouring  tissues  are  damaged  by  the  decomposition 
products  and  the  way  prepared  for  invasion  by  infective  bacteria. 
Many  cases  of  gingivitis  and  of  more  deeply  seated  infections  of  the 
gums  and  tooth  sockets  are  probably  initiated  in  this  way.  The 
constant  diffusion  of  irritating  substances  produces  similar  sequelae 
in  other  parts  of  the  buccal  cavity.  Furred  tongue,  superficial 
glossitis,  tonsillitis,  .chronic  enlargement  of  the  tonsils  and  chronic 
pharyngitis  are  often  determined  in  this  fashion. 

After  being  swallowed  they  irritate  the'  stomach  and  produce 
gastritis  with  abdominal  pain,  loss  of  appetite,  nausea  and  vomiting. 
Many  are  absorbed  and  play  a part  in  the  chronic  toixaemia  of  dental 
sepsis. 

(2)  Infected  Tissues 

Acute  pulpitis  is  frequently  the  result  of  infection  via  a carious 
cavity  in  the  tooth.  Destruction  of  the  gums,  their  retraction 
from  the  teeth,  loosening  of  the  teeth  and  wdde-spreading  inflam- 
mation of  the  surrounding  tissues,  such . as  alveolar  abscess, 
empyema  of  the  antrum,  caries  of  the  jaw  and  cellulitis  extending 
to  the  orbit  or  even  to  the  connective  tissue  planes  of  the  neck  are 
sequelae  of  the  bacterial  invasion  of  the  gums.  In  almost  every 
instance  there  is  some  degree  of  enlargement  of  the  cervical 
lymphatic  glands.  Most  of  these  conditions  are  described  in  other 
parts  of  this  book,  but  the  enlargement  of  the  lymphatic  glands 
may  be  considered  here.  During  the  process  of  destroying  bacteria 
which  enter  from  an  infected  focus,  the  lymphatic  glands  enlarge 
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and  become  tender.  They  are  then  said  to  be  in  a state  of  acute 
adenitis.  Sometimes,  instead  of  overcoming  the  bacteria,  the 
glands  are  themselves  destroyed  and  their  disintegrating  cells  form 
a collection  of  pus,  walled  in  by  a ring  of  defences  similar  to  that 
already  described  as  surrounding  the  original  infected  focus.  This 
constitutes  an  abscess.  In  coiinection  with  buccal  infections  of  a 
chronic  nature,  a third  condition  sometimes  arises.  Organisms 
reaching  the  glands  in  fluctuating  numbers  are  sometimes  killed  at 
cnce,  but  at  either  times  desitroy  a few  gland  cells  before  they  suc- 
cumb. These  destroyed  cells  are  replaced  partly  by  others  and 
partly  by  little  masses  of  fibrous  tissue.  In  the  course  of  time  the 
glands  become  permanently  enlarged  and  consist  of  varying  propor- 
tions of  connective  tissue  and  regenerated  lymphatic  tissue.  Such 
glands  are  only  tender  during  exacerbations  of  infection  and  are 
said  to  be  in  a state  of  chronic  adenitis.  They  are  an  index  of 
chronic  infection  in  the  area  which  they  drain,  and  may 
also  become  'a  menace  in  themselves.  Their  powers  of  destroying 
bacteria  being  partly  exhausted,  the  glands  are  no  longer  a sure 
defence  against  new  invasion  and  frequently  become  the  seat  of 
tubeirculous  diseiase'. 

From  the  areas  of  infection  around  the  teeth,  bacteria  are 
thrown  off  in  millions  and  ma'^^  infect  the  rest  of  the  buccal  cavity, 
occasioning  glossitis,  tonsillitis  or  pharyngitis,  from  which  again 
extension  may  take  place  along  the  mucous  membrane  to  the 
larynx,  trachea,  bronchi,  and  even  the  pleura  and  the  terminal 
alveoli  of  the  lungs.  In  chronic  buccal  infections  these  secondary 
lesions  are  usually  mild  and  recurrent,  but  when  the  mouth 
infection  is  virulent,  serious  and  even  fatal  diseases  such  as  bronclio- 
pneumonia  and  empyema  may  follow. 

The  bacteria  which  are  swallowed  and  reach  the  gastro- 
intestinal tract  merit  special  consideration.  The  majority-  are 
destroyed  by  the  acid  of  the  stomach,  but  a few  always  pass  through, 
protected  in  small  particles  of  food,  although  their  passage  is 
rendered  easier  by  such  factors  as  fatigue,  unappetizing  food  and 
acute  infections  which  diminish  the  gastric  secretion.  Those  which 
' gain  the  small  intestine  are  hurried  downwards  in  accordance  with 
the  general  system  of  mucous  membrane  drainage  until  they  reach 
the  colon,  where  delay  for  many  hours  is  inevitable.  Here  food 
is  scarce,  and  competing  for  it  are  teeming  masses  of  harmless 
saprophytes.  The  fate  of  most  of  the  swallowed  bacteria  which 
escape  destruction  in  the  stomach  is  death  by  starvation  in  the 
colon  unless  they  are  virulent  and  gain  speedy  access  to  the'  tissues 
through  such  avenues  as  piles  and  stercoral  ulcers.  Very  commonly 
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a»s  the  result  of  chronic  intestinal  stasis  secondary  loci  of  stagnation 
develop  in  the  ileum,  where  a considerable  amount  of  food  is 
accessible  in  the  chyme  and  conditions  -frequently  arise  favourable 
for  the  survival  of  certain  strains  of  bacteria  from  the  mouth, 
notably  Streptococcus  longus.  Infective  bacterial  from  such  chyme 
invade  the  mucosa  and  spread,  so  that  infections  are  established 
in  the  bowel  secondary  to  those  already  involving  the  mouth.  Thus 
the  combination  of  buccal  sepsis  with  intestinal  stasis  gives  rise  to 
a large  variety  of  intestinal  lesions,  including  many  cases  of  such 
serious  disorders  as  appendicitis  and  colitis. 

Of  swallowed  organisms  only  those  which  come  to  rest  in  suit- 
able surroundings  survive  in  the  bowel.  Chronic  infections  of  the 
mouth  help  to  evolve  races  specially  fitted  for  life  in  the  intestines. 
Probably  the  most  important  instance  is  that  of  the  infective 
organism  Streptococcus  longus.  Imagine,  as  often  happens,  that 
the  gum  around  a focus  of  food  stagnation  becomes  infected  with 
this  coccus.  The  bacteria  on  the  surface  are  repeatedly  placed  in 
contact  with  impacted  carbohydrate.  Laved  in  a sugary  medium, 
successive  generations  slowly  acquire  the  power  of  preying  upon 
this  substrate  and  a strain  is  developed  which,  although  retaining 
its  infectivity,  can  live  freely  and  multiply  rapidly  amongst  inert 
carbohydrate"  residues.  At  the  same  time  its  ability  to  form  acid 
from  the  sugar  is  greatly  increased,  and  by  means  of  this  weapon 
it  can  destroy  a large  number  of  rivals,  including  B.  coli  communis. 
Such  an  organism  is  specially  adapted  for  the  production  of  chronic 
infection  wherever^  carbohydrate  stagnates  in  the  bowel.  It  can 
. live  as  a saprophyte  in  the  chyme , competing  on  favourable  terms 
with  the  normal  saprophytes  of  the  region.  Passing  thence  it  can 
invade  the  tissues,  and  often  survives  in  spite  of  the  defensive 
meichaniisms  of  the  body.  When  oince  established,  such  an  infection 
persists,  even  though  the  mouth  is  made  clean,  because  it  can 
continue  indefinitely  until  conditions  in  the  chyme  and  in  the 
tissues  become  inimicable  at  one  and  the  same  time,  and  such  a 
double  event  rarely  arises  spontaneously.  Although  elimiination 
by  the  dental  surgeon  of  the  inflow  of  bacteria  is  essential,  the  treat- 
ment involves  many  other  measures.  Great  good  is  effected  by 
dietetics  and  drugs  which  ensure  that  the  intestinal  contents  shall 
not  be  a suitable  pabulum  for  the  infecting  organisms,  and  by  vac- 
cines and  other  means  whereby  the  bod}^  is  .assisited  in  destroying 
such  organisms,  as  have  already  invaded  the  tissues.  Neglect  of  thesie 
secondary  zones  of  infection  in  the  intestines  is  the  cause  of  much 
disappointment  in  the  treatment  of  diseases  arising  from  dental 
sepsis. 
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From  the  original  focus  in  the  mouth  and  the  whole  area  of 
secondary  infection  in  the  throat  and  intestines  bacteria  and  toxins 
are  absorbed  and,  with  the  decomposition  products  of  the  infected 
debris,  produce  a chronic  toxaemia  which  shows  itselt  in  mal- 
nutrition, lack  of  energy,  easily  induced  fatigue,  loss  of  muscular 
tone,  opacity  of  the  skin,  slight  anaemia  and  aggravation  of  all  the 
symptoms  of  disease  in  other  organs,  particularly  in  other  parts  of 
the  digestive  tract.  The  bacteria  often  reach  the  blood-stream  and 
give  rise  to  septicaemia  of  all  grades  from  latent  intermittent  trivial 
types  to  rapidl}'  fatal  varieties.  The  former  are  particularly  asso- 
ciated with  chronic  dental  sepsis  and  the  latter  with  acute 
infections.  Poisons  and  bacteria  are  thus  disseminated  to  all  parts 
of  the  bbdy.  Several  general  conditions  arising  in  this  way,  more 
especially  in  connection  with  chronic  infection,  will  now  be 
described  in  more  detail. 

Anemia 

Poverty  of  the  blood  is  a common  feature  of  almost  all  chronic 
infections.  In  chronic  streptococcal  disease  of  the  digestive'  tract 
the  haemoglobin  frequently  falls  to  80  per  cent,  of  the  normal.  In 
a,  certain  number  of  instances  of  the  samei  condition  it  falls  to  a 
value  as  low  as  30  per  cent. , and  the  anaemia  is  of  the  most  profound 
type,  equal  in  degree  to  that  of  serious  and  protracted  haemorrhage. 

This  grave  variety  is  sometimes  designated.  Septic  'Ancemia. 
Both-  thfe  minor  and  major  septic  anaemias  are  due  chiefly  to 
defective  blood  formation,  although  in  many  cases  there  is  evidence 
of  some  excessive  blood  destruction  also. 

Chronic  Infective  Arthritis  . 

In  the  majority  of  patients  with  this  variety  of  arthritis 
(gonococcal  cases  being  excluded)  chronic  infective  conditions  are 
present  in  the  mouth  and  intestines.  The  organism  is  usually 
^Streptococcus  longus,  but  in  a srhall  percentage  of  cases  pyogenic 
staphylococci  are  present.  The  bacteria  ooncemed  can  often  be 
isolated  from  the  mesenteric  glands  and  the  bloo'd-stream,  as  well 
as  from  the  mouth  and  intestinal  contents.  Chronic  subsidiary 
foci  are  set  up  at  the  articulation  which  result  in  effusion  of 
fluid  into  and  around  the  joints,  and  eventually  great  thickening 
of  the  synovial  membrane  and  ligaments  with  fibrous  ankylosis, 
contractures  and  dislocations.  The  various  infected  areas,  namely, 
the  mouth,  intestines  and  joints,  show  sympathetic  variations. 
Thus  the  symptoms  in  all  parts  vary  in  a parallel  manner  after  the 
injection  of  autogenous  vaccine.  Bemoval  of  the  teeth  often 
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excites  diarrhoea  and  an  exacerbation  of  arthritis  because  the  J 


traumatism  affords  opportunity  for  a greater  invasion  of  the  tissues. 
It  is  consequently  desirable  to  treat  the  mouth  by  simple  means  at 
first,  and  only  perform  extractions  at  a later  date  when  the  con- 
dition has  been  controlled  a little',  the  bowels  have  been  considered, 
and  specific  immunity  has  been  raised  by  vaccines. 

Muscular  Kheumatism 


2 


Muscular  riheumatism  is  probably  caused  by  capillary  embolism 
with  bacteria  of  low  infectivity,  and  in  chronic  cases  the  source  of: 
the  bacteria  is  usually  mouth  and  intestines. 

Infective  Endocarditis 


Infection  of  the  lining  membrane  of  the  heart  is  called  Endo- 
carditis. Eapidly  progressive  varieties  are  described  as  Infective 
Endocarditis,  and  can  be  produced  by  many  different  races  of 
bacteria.  ‘ The  infective  variety  does  not  usually  commence  in  •. 
healthy  valves,  but  only  in  such  as  have  been  previously  affected  ; 
by  simple  endocarditis.  The  secondary  invaders  are  frequently  ! 
supplied  from  foci  of  infection  in  and  around  the  mouth. 

Summary  of  the  Harmful  Effects  of  Mouth  Infection 

(1)  Infected  debris.  | 

(a)  Damages  the  teeth,  gums  and  general  buccal  mucosa,  and 

prepares  the  way  for  infection  of  the  tissues. 

(b)  Is  swallowed  and  irritates  the  stomach. 

(c)  On  absorption  produces  toxaemia. 

(2)  Infection  of  the  tissues. 

(a)  Produces  local  damage  to  the  teeth  and  gums.  • 

(b)  Enlarges  the  lymphatic  glands.  ' t 

(c)  Extends  to  neighbouring  tissues.  v’ 

(d)  Spreads  to  the  respiratory  tract.  I 

(e)  Evolves  bacterial  races  suited  for  infection  of  the  bowel,  ; 

which  are  swallowed  and  invade  the  whole  alimentary  ^ 

tract.  i. 

♦ 

(/)  Is  disseminated  by  the  blood-streiam  and  produces  lesiO']is  v 

in  all  parts  of  the  body.  > 


BIOLOGICAL  CLASSIFICATION  OF  THE  INDIGENOUS 

MICRO-ORGANISMS  OF  THE  MOUTH  | 

(See  fig.  419.)  :: 

The  vegetable  kingdom  is  represented  not  only  by  bacteria,  Ij 
which  are  the  most  jwimitive  known  forms  of  plant  life,  but  also  by  f 
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member's  of  the  higher  fission  fungi  to*  which  belong  moulds  and 
yeasts.  The  most  important  pathogenic  members  of  this  group 
occurring  in  the  mouth  are  the  Streptothrix,  a fine  branching 
filamentous  organism  commensurate  with  short  chains  of  bacteria, 
and  Oidium  albicans,  'which  grows  in  rather  coarser  septate 
filaments  and  causes  Thrush.  Members  of  the  animal  kingdom  are 
frequently  present,  notably  Amoehcc,  which  are  irregular  unicellular 
masses,  members  of  the  lowest  animal  forms,  the  Protozoa.  They 
are  very  much  larger  than  bacteria,  and  many  times  as  big  as  a red 
blood  corpuscle. 

Yet  other  forms  of  life — ^the  Spirochdctes — are  commonly  found. 
They  are  long,  sinuous,  motile  organisms  of  bacterial  dimensions. 


Fig.  419. — Illustrating  the  shapes  and  relative  sizes  of  various  micro-organisms. 
A,  red  corpuscle  ; B,  large  bacillus  {B.  suhtilis)  : Bb  small  bacillus  {B.  tuberculosis)  ; 

C,  coccus  ; Cb  diplococcus  (pneumococus)  ; G'\  tetrad  {Micrococcus  tetragenus)  ; 
C=*,  streptococcus  {S.  salivarius)  ; C^,  staphylococcus  {S.  aureus)  ; C®,  sarcina ; 

D,  large  spirochaete  [S.  Vincenti)  ; Db  small  spirochsete  {T.  microdentium)  ; 
S,  tangled  filaments  of  streptothrix  {Actinomyces  bovis)  ; E,  small  amoeba. 

They  appear  to  be  more  closely  related  to  protozoa  than  to  bacteria, 
but  their  exact  biological  classification  is  still  in  doubt. 

THE  STUDY  OF  BACTERIA  IN  THE  LABORATORY 

Organisms  can  be  grown  in  artificial  media  at  suitable  tempera- 
tures. The  number  of  culture  media  which  have  been  invented 
is  very  great,  and  only  those  of  immediate  utility  will  be  mentioned. 
Media  may  be  liquid  or  solid.  Meat  broth  is  the  commonest  liquid 
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medium,  and  it  forms  the  basis  of  many  others,  which  consist  of 
broth  with  some  added  material  such  as  cane  sugar,  sodium  nitrate, 
&c.  Milk  is  another  fluid  medium  in  common  use.  Important 
solid  media  are  10  per  cent,  gelatine  in  broth,  2 per  cent,  agar  in 
broth,  and  a similar  medium  enriched  with  a little  blood.  Media 
are  usually  kept  in  sterile  test  tubes  plugged  at  the  top  with  sterile 
cotton-wool.  Together  with  all  apparatus  employed  in  the  convey- 
ance of  infected  material  they  are  scrupulously  sterilized  before  use. 

If  a swab  carrying  septic  matter  from  the  mouth  is  smeared 
over  the  surface  of  a tube  of  blood  agar  and  the  tube  is  placed  in 
an  incubator  at  37°  C.  (body  temperature),  the  bacteria  planted  on 
the  medium  will  grow  and  slowly  form  visible  masses  or  colonies. 
Where  a colony  originates  from  a single  organism  its  members  are 
all  of  one  type.  Such  a colony  can  be  removed  to  a second  tube 
on  the  point  of  a platinum  wure.  After  incubation  this  second  tube 
becomes  filled  with  a pure  culture  of  the  organism  in  question  which 
can  be  studied  in  detail.  This  method  is  the  one  usually  adopted 
in  separating  the  bacteria  of  the  mouth  from  one  another  for 
purposes  of  identification  and  for  the  production  of  vaccines, 
although  numerous  special  methods  have  been  devised  to  meet 
special  cases. 

Bacteria  are  of  various  shapes  (see  fig.  419) : — 

(1)  Spheres  and  blunt  ovoids  known  as  Cocci. 

(2)  Bods  and  filaments  classified  as  Bacilli. 

(3)  Spirals  which  are  called  Spirilla. 

Many  criteria  are  employed  in  the  differentiation  of  the  various 
races.  Some  of  those  in  common  use  are  given  below  and  serve 
to  exemplify  characteristics  of  bacteria. 

(1)  Morphology. — Shape  and  size,  whether  ensheathed  in  a 
capsule  or  not,  whether  forming  spores  or  not,  staining  properties, 
and  motility  or  its  absence. 

(2)  Cultural  Characters. — The  appearance  of  the  massed  growtli 
on  various  media;  the  size  and  shape  of  individual  colonies;  the 
nature  of  the  media  on  which  growth  will  take  place ; the  optimum 
temperature  for  growth;  whether  air  is  detrimental  to  growth  as 
in  anaerobic  varieties  or  essential  as  for  aerobes;  the  nature  of  the 

. decomposition  products  evolved  such  as  acid  and  gas;  the  nature 
of  more  elaborate  products  such  as  pigments,  green,  orange,  blue, 
&c. ; and  ferments.  Some  bacteria  produce  ferments  capable  of 
digesting  gelatine,  others  digest  inspissated  blood  serum,  others 
coagulate  milk,  decompose  cane  sugar,  and  so  on. 

(3)  Infectivity. — Some  bacteria  die  on  injection  into  healthy 
laboratory  animals,  others  kill  the  animal  and  produce  characteristic 
lesions.  Some  are  pathogenic  for  one  species  and  not  for  another. 
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For  details  of  these  methods  and  bacteriological  technique  in 
general,  the  student  must  refer  to  a manual  on  bacteriology. 

COMMON  ORGANISMS  OF  SPECIAL  INTEREST  IN  DENTAL 

PATHOLOGY 

No  attempt  will  be  made  to  give  a comprehensive  catalogue  of 
the  organisms  which  have  been  found  in  pathological  foci  in  the 
mouth  at  various  times.  Only  such  wall  be  mentioned  as  are  very 
conspicuous  or  are  known  to  be  harmful  to  the  teeth  and  adjacent 
tissues. 

INFECTIVE  AEROBES 

(1)  COCCI 

(a)  Pyogenic  cocci.  Streptococcus  pyogenes,  fig.  420  (stains 
by  Gram’s  method). — Cocci  growing  in  chains  of  three  or  more 
members  are  called  streptococci.  There  are  many  varieties  of 


X 500. 

Fig.  420. — Streptococcus  pyogenes.  Note  the  arrangement  of  the  cocci  in 
long  chains.  From  Besson’s  “Practical  Bacteriology.’’  (Longmans,  Green, 
and  Co.) 

these,  the  infective  ones  being  known  as  Streptococcus  pyogenes. 
In  laboratory  media  these  infective  stains  usually  grow  in  long 
chains  of  thirty  or  forty  units,  and  foi*  this  reason  are  often  described 
as  Streptococcus  longus.  As  a general  rule  the  two  terms  may 
be  taken  as  synonyms  for  the  same  type  of  bacterium.^ 

The  more  virulent  species  produce  acute  infections  which  are 
prone  to  spread  rapidly  along  the  lymphatic  vessels  and  spaces, 

1 Several  much  more  elaborate  classifications  have  been  introduced  at 
various  times  dividing  infective  streptococci  into  numerous  sub-groups,  but 
none  of  these  provisional  arrangements  have  up  to  the  present  met  with 
universal  approval. 
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giving  rise  to  cellulitis  which,  starting  around  the  teeth,  may  involve 
the  cheeks  and  neck  and  even  the  orbit.  The  tissues  involved  exude 
a thin  turbid  fluid  ricli  in  polj^morphonuclear  leucocytes,  but  not 
of  that  thick  creamy  consistency  popularly  associated  with  pus. 
Although  invasion  along  the  lymphatics  is  very  characteristic  of 
this  organism,  dissemination  often  takes  place  the  blood-stream 
also.  Man^"  fatal  cases  of  septicaemia  are  of  this  nature.  Some  of 
the  most  virulent  strains  secrete  powerful  haemolysins  which  cause 
haemoglobin  to  leave  the  red  corpuscles  and  circulate  in  the  plasma, 
where  it  is  destroyed  or  excreted. 

The  less  virulent  members  are  extremely  common  in  all4<^ci  of 
chronic  infection  about  the  mouth,  and  give  rise  to  a slow  tissue 
destructioai  with  fibrous  replacement.  They  are  of  very  great 
im2:>ortance  in  that  the  slow  escape  of  cocci  from  such  areas  in  the 
mouth  and  intestines  into  the  blood-stream  is  the  immediate  cause 
of  numerous  chronic  lesions  in  all  j^arts  of  the  body,  particularly 
of  many  instances  of  muscular  rheumatism,  chronic  arthritis, 
chronic  infective  endocarditis,  ansemia  and  nephritis.  Some  of  the 
less  virulent  strains  produce  a greenish  discoloration  when  grown  on 
blood  agar  and  are  therefore  alluded  to  by  many  aiuthors  as  Strepto- 
coccus viridans. 

There  are  other  streptoeocci  of  non-infective  type  and  growing  in 
short  chains  of  two  to  twelve  units.  They  are  best  termed  Strepto- 
coccus brevis,  but  when  obtaiiled  from  the  mouth  are  often  known 
as  Streptococcus  salivarius.  They  are  almost  universal!}^  present  in 
the  buccal  cavity  even  in  health,  and  like  many  of  the  long-chained 
varieties  are  capable  of  producing  considerable  degrees  of  acidity  in 
sugar  media’.  Intermediate  varieties  exist,  and  sometimes  it  is  very 
difficult  to  decide  whether  a given  coccus  is  a sa|>rophytic  Strepto- 
coccus brevis  or  an  unusually  short  and  benign  member  of  the 
Streptococcus  pyogenes  grou]3. 

It  should  be  noted  that  even  very  pathogenic  streptococci  which 
grow  in  very  long  chains  in  laboratory  media  often  grow  in  short 
chains  in  infected  tissues.’ 

Staphylococcus  pyogenes,  figs.  421  and  422  (stains  by  Gram’s 
method). — These  organisms  tend  to  grow  in  irregular  groups  or 
clusters.  In  the -body,  however,  and  in  liquid  media,  most  of  them 
are  merely  arranged  in  pairs.  They  grow  freely  in  laboratory  media 
and  produce  acid  from  lactose^  clot  milk,  and  evolve  a feeble  pro- 
teolytic ferment  capable  of  liquefying  gelatin,  but  unable  to  digest 
blood  serum.  Like  streptococci,  many  species  secrete  powerful 
liiemolytic  substances.  On  solid  media  they  produce  pigments  and 
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various  subgroupings  have  been  based  upon  «the  colour  of  the  pig- 
t ment.  Thus  S.  aureus  produces  a golden  yellow,  S.  cHreus  a pale 


X 500. 

Fig.  421. — Staphylococcus  aureus  in  pus.  Note  the  arrangement  of  the’cocci 
in  clusters.  From  Besson’s  “ Practical  Bacteriology  ” (Longmans,  Green,  and  Co.). 


J X 1,000. 

^ Fig.  422. — Staphylococcus  aureus.  Taken  from  a young  culture  on  agar. 
j|Note  the  grouping  in  clusters  and  also  in  pairs. 

i chrome  yellow,  8.  alhus  an  opaque  white  substance'.  The.  first  is 
, the  most  virulent  variety  and  the  last  the  least  infective.  White 
■ forms  can  almost  always  be  found  on  the  surface  of  the  skin. 
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A local  abscess  with  thick  creamy  pus  is  the  rno<st  characteristic 
staphylococcal  lesion.  The  organism  is  particularly  associated  with 
boils,  carbuncles,  and  osteomyelitis.  Spreading  cellulitis  is  not  so 
commonly  due  to  this  organism  as  to  streptococcus,  but  secondary 
abscesses  often  arise  in  the  neighbouring  lymphatic  glands.  In 
pyrexial  disease  it  induces  a most  intense  leucocytic  response,  and 
the  neighbouring  tissues  become  densely  packed  with  polymorpho- 
nuclear leucocytes,  whilst  the  number  of  these  cells  in  the  blood 
may  increase  from  8,000  to  60,000  per  cubic  miUimeitre.  It  is  found 
in  infected  mouths,  but  not  so  frequently  as  is  the  streptococcus. 

Pneumococcus,  fig.  423  (stains  by  Gram’s  method). — The  pneu- 
mococcus or  Diplococcus  lanceolatus  is  found  in  infected  tissues  as 
pairs  of  cocci  ensheiaithed  in  capsules.  The  organisms  are  not  true 
spheres,  but  somewhat  pointed  domes  with  their  bases  in  apposition. 


It  does  not  grow  vigorously  in  the  laboratory,  and  on  artificial 
media  capsules  are  not  formed.  In  liquid  media  chains  of  four  to 
six  members  appear,  although  the  dominant  grouping  is  still  in  pairs. 

Attenuated  strains  of  low  virulence  are  sometimes  found  in 
•chronically  infected  gums,  but  the  most  characteristic  lesion  is  an 
abrupt  severe  infection  of  the  tonsils  or  respiratory  tract,  frequently 
involving  the  alveoli  of  the  lungs,  and  producing  lobar  pneumonia. 
Like  the  staphylococcus  it  evokes  an  intense  leucocytic  response,  and 
in  acute  infections  can  produce  thick  creamy  pus,  as  in  the  pleural 
cavity  or  in  the  maxillary  antrum. 

. (h)  Micrococcus  cATARRHALis  (does  not  stain  by  Gram’s  method). 
— This  coccus  grows  in  clusters.  It  produces  only  small  concen- 
trations of  acid  from  sugar  aud  does  not  give  out  any  proteolytic 
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ferments.  It  is  often  found  in  cultures  made  from  infected  gums, 
but  only  as  an  indication  of  a general  buccal  infection.  As  its  name 
implies,  its  chief  infective  activity  invokes  superficial  catarrhal 
inflammations,  eispecially  in  the  mouth  and  respiratory  tract. 

(c)  Other  common  infective  cocci  sometimes  found  in  the 
mouth  but  of  no  known  significance  in  dental  pathology  are  the 
Meningococcus  of  cerebrospinal  meningitis  and  Micrococcus 
tetragenus. 

(2)  BACILLI 

{a)  B.  TUBERCULOSfs,  fig.  424  (stains  by  Gram’s  method  and  by 
Ziehl-Neelsen’s.  method). — This  organism  is  a small,  slightly  curved, 
non-m-otile  baciUus,  occurring  singly  ot  iii  small  irregular  clumps. 
It  gro'^^ very  -slowly  in  the  laboratory,  forming  a dry  incrustation  on 


Fig.  424.  — Bacillus  tuberculosis.  Note  the  slightly  curved  and  beaded 
character  of  the  bacilli.  Prom  Curtis’  “Essentials  of  Practical  Bacteriology” 
(Longmans,  Green,  and  Co.). 

solid  media  (fig.  425).  It  belongs  to  the  small  group  of  acid-fast 
bacteria,  so-called  because,  after  being  stained  by  hot  carbol-fuchsin, 
they  resist  discoloration  by  25  per  cent,  sulphuric  acid.  It  is  com- 
monly found  in  the  mouth  in  tuberculous  affections  of  the  lungs, 
either  floating  freely  in  the  secretions  or  less  frequently  causing 
chronic  ulceration  of  the  fauces,  tongue  and  gums.  The  character- 
istic lesion  in  the  mouth  is  a slowly  spreading  deep  ulcer  with 
irregular  margin  and  considerable  fibrous  induration  in  neighbouring 
tissues  where  areas  of  previous  infection  are  healing.  As  an  infection 
of  importance  in  dental  surgery,  it  occasionally  involves  the  jaw, 
producing  necrosis.  It  often  plays  the  part  of  a secondary  invader  of 
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cervical  lymphatic  glands  which  have  been  damaged  by  the  products 
of  chronic  oral  sepsis  and  gives  rise  to  tubercular  adenitis.  Whether 

the  portal  of  entry  of  these  organisms  is 
the  buccal  mucosa  or  by  way  of  carious 
dentine  or  in  some  more  remote  part  of 
the  body  has  not  yet  been  fully  deter- 
mined. It  is  probable  that  each  route  is 
employed  on  different  occasions. 


Fig.  425. — Massed  growth 
of  B.  tuberculosis  on  a glycer- 
ine-agar slope.  Note  the  dry 
wrinkled  appearance  of  the 
incrustation.  From  Curtis’ 
“Essentials  of  Pract’cal  Bac- 
teriology ’’  (Longmans,  Green, 
and  Co.). 


(6)  B.  DIPHTHERIA,  fig.  426  (stains  by 
Gram’s  method). — This  bacterium,  also 
known  as  the  Klebs-Loffier  bacillus,  is  a 
slightly  curved,  beaded,  non-motile,  rod- 
shaped organism  usually  found  in  small 
irregularly  angled  groups  resembling 
Chinese  characters.  When  stained  with 
methylene  blue  it  has  a very  curious 
barred  appearance,  stained  areas  alter- 
nating with  narrow  transverse  unstained 
bands.  It  usually  produces  acute  ulcera- 
tion of  the  fauces  or  larynx  with  a cover- 
ing of  white  membrane.  Occasionally, 
however,  it  is  found  in  chronic  ulceration 
which  may  involve  the  gum  margin. 
Such  cases  may  come  under  the  observa- 
tion of  the  dental  practitioner. 

Several  varieties  of  diphtheroid  bacilli 
are  common  in  the  buccal  cavity,  some- 
times even  in  healthy  mouths.  Although 
non-infective  they  resemble  the  Klebs- 
Loffier  bacillus  so  closely  in  appearance 
that,  in  cases  of  suspected  diphtheria, 
their  differentiation  should  always  be 
entrusted  to  a professional  bacteriologist. 

(c)  Other  common  infective  bacilli 
found  in  the  mouth,  but  of  no  special 
significance  in  dental  pathology,  are:  — 

B.  pnevmojiicX,  or  Friedlander’s  bacil- 
lus. 

B.  infiuen^ce  and  B.  pyocyaneus. 


(3)  STREPTOTHKICEiE 


(tt)  Actinomyces  bovis,  figs.  427  and  428  (stains  by  Gram’s 
method). — This  organism,  a streptothrix,  grows  in  irregular  branch- 
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ing  filaments  which  interlaoe  and  form  email  tangled  masses.  Many 
of  the  branches  given  off  from  the  outer  aspects  of  these  central 
cores  are  short  and  characteristically  clubbed  at  their  ends.  The 
colony  is  just  visible  to  the  naked  eye  as  a fine  sulphur-yellow 


Fig.  426. — B.  diphthericB-A,vio  varieties.  Stained  with  methylene  blue.  Note 
the  arrangement  of  the  bacilli  in  small  groups,  the  curved  and  beaded  forms,  and 
the  irregular  striped  distribution  of  the  stain.  From  Curtis’  “Essentials  of 
Practical  Bacteriology”  (Longmans,  Green,  and  Co,). 
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Fig.  427. — AcHtiomyces  hovis.  From  a culture  in  meat  broth.  Note  the 
irregular  branching  filaments. 

granule.  It  grows  slowly  in  the  laboratory,  forming  a scanty  hard 
vitreous  nodular  mass  on  solid  media  and  a granular  deposit  in 
broth. 

It  evokes  a slow  suppurativ.e  process  with  much  granulation 
tissue  and  a purulent  exudate  containing  peculiar  sulphur-yellow 
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granules.  It  is  mucli  commoner  in  cattle  than  in  human  subjects. 
The  mouth  is  one  of  the  commonest  sites  of  infection  in  man. 
Usually  the  soft  tissues  alone  are  involyed,  but  sometimes  the  jaw.  £ 
itself  is  invaded.  An  indolent  hard  swelling  forms,  and  eventually 
the  surface  breaks  and  pus  is  discharged  externally  or  into  the 
mouth.  In  the  course  of  time  a number  of  sinuses  develop  leading 
^from  skin  or  mucosa  to  bone.  Some  of  these  sinuses  are  very 
intractable.  Secondary  lesions  sometimes  form  in  the  intestines, 
particularly  in  the  vermiform  appendix,  and  occasionally  in  the 
lungs.  These  secondary  invasions  almost  always  end  fatally. 

The  streptothrix  obtained  from  such  lesions  does  not  always 
resemble  Actinomyces  hovis  in  every  respect,  and  probably  there 


Fig.  428. — Actinomyces  hovis  in  pus.  Note  the  branching  filaments,  the  tangled 
masses  and  the  clubs.  From  Curtis’  “Essentials  of  Practical  Bacteriology” 
(Longmans,  Green,  and  Co.). 

are  several  allied  races,  each  of  which  is  capable  of  producing  similar 
clinical  features. 


(6)  Kindred  organisms  whose  pathological  import,  if  any,  is  still- 
undetermined  frequently  occur  in  the  mouth,  notably  Leptofhrix 
huccalis  and  Glaclothrix. 

SPIROCHiETES  (fig.  429) 


These  micro-organisms  cannot  be  stained  by  the  simple  methods 
employed  for  bacteria,  but  most  of  them  can  be  seen  after  treat- 
ment with  warm  gentian  violet.  They  then  appear  as  very  fine  _ 
filaments,  usually  much  narrower  than  bacilli,  coiled  into  spirals  of 
various  proportions.  They  are  motile,  and  progress  by  violent 
undulatory  movements  like  an  angry  snake  or  with  a slow  rotary 
screw-like  action.  Tlieir  refractive  powers  are  such  that  when 
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unstained  tJae  organisms  cannot  be  seen  under  the  microscope  except 
with  the  aid  of  an  efficient  dark-ground  illumination.  With  one  or 
two  exceptions  they  have  resisted  all  efforts  to  grow  them  on 
laboratory  media.  They  abound  in  very  large  numbers  in  infected 
areas  of  the  mouth,  but  no  proof  of  their  pathogenicity  in  these 
localities  has  ever  been  brought  forward. 

The  commonest  variety  is  Spirochcdta  huccalis  and  its  sub-group 
Spirochceta  refnngens.  These  are  moderately  broad  organisms  with 
tiering  ends  anrl  tb]-ee  nr  Jam  long  shallow  undulations.  They 
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Fig.  429. — Spirochsetes  from  the  mouth  (seen  by  dark-ground  illumination): 
A,  S.  huccalis  ; B,  S.  Vincenti  ; C,  Treponema  microdentium  ; D,  T.  macrodentium  ; 
E,  T.  pallida  (syphilis).  (Note  resemblance  to  elongated  forms  of  T.  microdentium,) 


adopt  the  rotary  method  of  progression.  They  are  often  present  in 
overwhelming  proportion  in  the  pockets  between  the  teeth  and  the 
gums  in  pyorrhoea  alveolaris. 

SpirocJi^a  demmm  is  of  a much  more  delicate  structure  and 
has  been  studied  by  Noguchi,  who  differentiated  it  into  three  sub- 
groups : Treponema  macrodentium,  T.  microdentium,  and  T. 

mucosum,  each  of  which  he  succeeded  in  isolating  and  growing  in 
pure  anaerobic  culture.  They  are  found  in  septic  mouths  and  in 
carious  teeth . Their  progression  is  rotary.  Their  coils  are  small, 
close  and  regular,  and.  may  amount  to  ten  in  number.  In  general 
appearance  they  often  resemble  the  spirochsete  of  syphilis.  This  is 
particularly  true  of  T.  microdentium. 


2q6  dental  surgery  AND  ''PATHOLOGY 

*■ 

•< 

Vincent’s  Angina  (fig.  430).— This  is  the  name  given  to  a 
virulent  form  o*f  stomatitis  which  invades  the  gums.  The  afieoted 
areas  often  ulcerate  and  become  coated  with  yellowish  membrane. 

In  the  exudate  are  found  large  numbers  of  spirochsetes,  Sj.  Vincswti. 
in  combination  with  spindle-shaped  bacilli,  B.  fusiformis.  Very 
infective  strains  of  Streptococcus  pyogenes  are'^sfeo'^re^nt  in  a 
large  proportion  of  cases,  but  the  exact  parts  played  by  these  various 
organisms  is  still  uncertain. 

SPiROCHiETA  ViNCENTi  is  a sluggishly  motile  organism,  composed 
of  four  or  five  very  open  spirals  and  closely  resembling  the  common 
Spirochceta  huccalis.  Many  bacteriologists  maintain  that  the  two 
organisms  are  id^tical  and  harmless  'saprophytes.  The  chief 
morphological  differences  recorded  are  more  irregularity  in  the  coils 
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Pig.  430.  — J5.  fusiformis  and  Spirochsetes  from  Vincent’s  Angioa.  From 
Besson’s  “Practical  Bacteriology”  (Longmans,  Green,  and  Co.). 

and  a greater  thinness  of  S.  Vincenti  as  compared  with  S.  huccalis. 
Both  organisms  have  up  to  the  present  resisted  cultivation  in 
artificial  media. 

B.  FUSIFORMIS  is  a non-motile  slender  anaerobe  with  pointed  ends. 
It  does  not  stain  by  Gram’s  method,  and  is  extremely  difficult  to 
grow  in  the  laboratory.  Its  precise  nature  is  doubtful.  It  has 
been  looked  upon  by  some  observers  as  a developmental  form  of 
Spirochceta  huccalis.  It  has  been  found  repeatedly  in  healthy 
mouths  and  in  minor  forms  of  oral  sepsis.  Its  infective  nature  lias 
not  yet  been  established,  and  the  injection  of  pure  cultures  into 
laboratory  animals  is  rarely  followed  by  harmful  effects. 

ANAEROBIC  BACTERIA 

The  classification  of  these  organisms  has  with  few  exceptions 
proved  to  be  too  difficult  a task  for  modern  bacteriological  methods. 
Two  great  sub-groups  are  recognized:  — 
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(1)  Proteolytic  Anaerobes. — In  deep-seated  abscesses  of  dental 
origin  numerous  varieties  of  putrefactive  anaerobes  are  often 
present.  They  do  not  act  as  primary  infective  agents,  but  for  the 
most  part  prey  on  the  debris  and  sloughs  cast  off  by  the  energetic 
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Fig.  431. — B.  hifidus  of  Tissier.  Note  the  bifid  and  headlet  forms. 
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Fig.  432. — B.  mesentericus.  From  a young  culture  on  agar. 

action  of  their  aerobic  brethren.  From  this  material  they  generate 
poisons  and  foul  odours. 

(2)  Saccharolytic  Anaerobes. — These  bacteria  are  unable  to 
destroy  native  proteins,  but  decompose  sugars  with  the  generation 
of  acids.  One  of  the  best  known  is  B.  bifidus,  or  Tissier’s  bacillus 
(fig.  431).  It  is  the  dominant  baeterium  of  the  nurseling’s  stools, 
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l)ut  reoently  it  has  also  boen  isolated  from  the  deep  layers  of  carious 
dentine.  It  is  a rod-shaped  organism  which  sometimes  shows  a 
forked  or  bifid  extremity.  It  stains  by 
Gram’s  method  and  is  difficult  to  grow. 
Its  special  interest  lies  in  the  degree  of 
acidity,  which  it  can  generate  in  sugar 
media.  The  hydrion  concentration  some- 
times rises  so  high  that  no  infective 
organism  can  live  in  the  vicinity.  It  is 
possible  that  this  acid  production  promotes 
dental  caries  by  assisting  in  the  process  of 
de  calcification. 


Fig.  433.  — B.  subtilis. 
Grown  as  a stab  culture 
in  gelatin.  Note  the  large 
funnel-shaped  central  area 
where  the  gelatin  has  been 
liquefied  by  the  proteolytic 
ferments  of  the  organism. 
From  Curtis’  “Essentials  of 
Bacteriology  ” (Longmans, 
Green,  and  Co.). 


SAPROPHYTES 

These  are  of  numerous  varieties,  and 
many  of  their  products  impair  the  vitality 
of  neighbouring  tissues.  They  are  found 
in  profusion  in  the  debris  of  pyorrhoea 
alveolaris,  in  all  zones  of  food  stasis,  and 
in  carious  dentine.  In  the  last-mentioned 
locality  they  almost  certainly  assist  the 
infective  bacteria  in  continuing  if  not  in 
originating  the  carious  process.  They  are 
best  classified  in  accordance  with  the 
nature  of  the  changes  which  they  can 
determine  in  the  substrate  upon  which 
they  live.  From  the  point  of  view  of  the 
pathogenesis  of  dental  caries  the}'  fall  most 
apt!}"  into  two  groups:  — 

(1)  Those  forming  acids  freely  from 
sugar  media,  e.g.,  B.  hifidus  of  Tissier, 
B.  acidophilus  of  Moro,  Streptococcus 
brevis,  sarcinx,  and  occasionally  members 
of  the  B.  coli  group  (aided  by  acid-forming 
infective  bacteria,  such  as  staphylococci 
and  many  strains  of  Streptococcus  pyo- 
(jenes). 

(2)  Those  yielding  proteolytic  ferments 
which  enable  them  to  prey  upon  native 
])roteins,  e.g.,  B.  mesentericus  (fig.  432), 
71.  subtilis  (fig.  433),  and  many  forms  of 
] ) litre  fa  c ti  v e an  aerobe  s . 

The  former  group  is  thought  to 
decalcify  the  dentine  and  the  latter  to 
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dissolve  its  protein  matrix.  All  these  organisms  except  B.  coli, 
which  is  of  very  rare  occurrence,  stain  by  Grams  method. 
B.  acidophilus  of  Moro  is  an  aerobe  which,  like  B.  hifidis,  can 
generate  sufficient  acid  to  destroy  almost  all  infective  bacteria.  It 
is  closely  related  to  the  Bulgarian  bacillus  of  sour  milk,  and  is 
common  in  all  parts  of  the  digestive  tract.  Sarcinse  are  cocci  which 
grow  in  cubical  packets  of  eight  or  more  members.  They  occur  in 
many  varieties,  and  are  common  in  air  and  dust  as  well  as  in  the 
mouth.  B.  mesentericus  and  B.  suhtilis  are  large  rods,  and  grow 
with  such  rapidity  that  they  quickly  overgrow  most  other  organisms 
in« laboratorv  cultures.  Like  sarcinsB,  they  are  disseminated  widely 
in  air  and  dust. 

SIMPLE  TECHNIQUE 

(1)  Bacteriological  Diagnosis 

Bacteria  can  be  seen  either  in  their  unstained  living  state  or 
after  fixation  and  staining.  To  obtain  sufficient  definition  for 
purposes  of  diagnosis  they  must  be  viewed  through  a oil 

immersion  objective,  and  the  light  refiected  from  the  mirror  must 
be  focussed  on  to  the  object  by  a substage  condenser.  A firm 
microscope  stand  with  a fine  as  well  as  a coarse  adjustment  is 
essential.  A mechanical  stage  can  be  dispensed  with,  although  it 
is  extremely  useful.  Before  a stained  specimen  of  bacteria  can  be 
produced  a thin  smear  or  film  must  be  made  on  a grease-free  cover 
slip  or  glass  slide  which  has  been  cleiansed  by  gentle  boiling  in  10  per 
cent,  chromic  acid  for  twenty  minutes.  Cover  slips  which  have  been 
subjected  to  this  process  should  be  thoroughly  washed  in  bulk  under 
the  tap,  then  with  distilled  water,  and  finally  with  97  per  cent, 
alcohol.  They  are  stored  in  a wide -necked  glass-stoppered  bottle  con- 
taining alcohol.  From  the  time  they  are  immersed  in  the  chromic 
acid  onwards  they  should  never  be  touched  by  the  hands.  If  at  any 
time  fingers  are  carelessly  dipped  into  the  jar  instead  of  clean  forceps 
the  whole  stock  will  be  ruined,  and  a fresh  boiling  in  chromic  acid 
the  only  remedy. 

Glass  slides  can  be  prepared  more  quickly  by  a firm  rubbing  with 
the  finest  emery  paper  procurable.  The  result  is  not  quite  so  satts- 
factory  as  that  following  the  chromic  acid  method. 

The  cleansing  need  only  be  applied  to  the  element  on  which 
the  film  is  to  be  made,  e.g.,  if  the  film  is  made  on  a cover  slip, 
this  after  being  stained  can  be  applied  to  an  ordinary  glass  slide 
which  has  simply  been  rubbed  with  a clean  duster. 

To  make  a film,  remove  a slip  with  clean  forceps  and  bum  ofi 
the  alcohol.  By  means  of  a loop  of  platinum  wire  place  a drop  of 
water  in  the  centre.  Sterilize  the  wire  in  a Bunsen  flame,  and  use 
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it  to  convey  a small  quantity  of  the  material  to  be  examined  to  the 
water  already  on  the  cover  slip.  Make  an  emulsion  by  gentle 
rubbing  and  spread  it  evenly.  When  the  film  has  dried  completely, 
fix  it  by  holding  the  slip  in  the  fingers  and  passing  it  three  or  four 
times  through  a Bunsen  flame.  It  is  then  ready  to  be  stained. 

(a)  Tuberculosis  (fig.  424). — Make  a film  and  place  it  in  hot 
carbol-fucihsin,  which  should  not  be  allowed  to  boil.  After  ten 
minutes  dip  the  film  in  25  per  cent,  sulphuric  acid  and  wash  in 
water.  Wash  in  alcohol  until  the  washings  are  colourless.  Wash 
again  in  water  and  counter-stain  for  a few  minutes  with  methylene 
blue.  Wash,  dry  and  mount  in  Canada  balsam. 

This  is  known  as  the  Ziehl-Neelsen’s  method,  and  by  its  means 
tubercle  bacilli  appear  red,  whilst  all  other  bacteria  likely  to  be  found 
in  the  mouth  are  blue.  The  finding  of  red  bacilli  is  usually  relied 
upon  as  sufficient  evidence  that  tuberculosis  is  present.  Occasion- 
ally in  doubtful  cases  the  diagnosis  is  confirmed  by  elaborate 
methods. 

(b)  Vincent’s  Angina. — Make  a film  and  stain  for  a few  minutes 
in  warm  gentian  violet.  Wash  in  water,  dry,  and  mount  in  Canada 
balsam.  B.  fusiformis  and  8.  Vincenti  are  recognized  by  their 
characteristic  shapes  (fig.  430). 

The  spirochaetes  can  also  be  seen  by  placing  two  or  three  drops 
of  concentrated  aqueous  Congo  red  at  one  end  of  a grease-free 
slide  and  mixing  with  it  a small  portion  of  the  infected  material. 
Smear  this  emulsion  over  the  rest  of  the  slide  in  a thin  film  and 
allow  to  dry.  Immerse  in  acid  alcohol  to  change  the  colour  from 
red  to  blue  and  then  allow  to  dry.  There  is  no  need  to  apply  a 
cover  slip.  The  spirochaetes  appear  as  clear  wavy  lines  on  a finely 
granular  grey-blue  background. 

These  methods  usually  suffice  to  establish  the  diagnosis. 

(c)  Streptococcal  Infection. — :Stain  a film  with  cold  aniline 
gentian  violet  for  five  minutes.  Wash  in  water,  treat  with  LugoTs 
iodine  solution  for  half  a minute.  Wash  in  water,  and  then  in 
alcohol  until  the  washings  are  colourless.  Wash  again  in  water,  and 
stain  for  five  minutes  in  neutral  red.  Wash  in  water,  -dry  and 
mount.  This  is  Gram’s  method  of  staining. 

Streptococcus  pyogenes  (fig.  420)  and  many  other  organisms  are 
coloured  a deep  purple-black'.  Mingled  with  them  are  usually  niany 
Gram-negative  bacteria  stained  red.  Black  cocci  in  chains  of  mor(‘ 
than  twelve  units  indicate  infecition  by  Streptococcus  longus.  Should 
streptococci  be  seen  oidy  in  short  chains,  material  must  be  sent  to 
the  laboratory  for  cultivation  before  a diagnosis  can  be  established, 
because  Streptococcus  pyogenes  often  appears  in  short  chains  in 
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body  exudates,  and  is  indistinguishable  from  Streptococcus  brevis 
until  cultural  tests  have  been  employed. 

(d)  Other  Infections. — Other  infections  cannot  often  be  diagnosed 
without  laboratory  equipment  for  growing  and  isolating  bacteria. 
In  many  cases  facilities  for  performing  animal  inoculations  are 
needed  also.  • 


Fig.  434a. — Swab  suitable  for  conveying  infected  material 
from  the  mouth  to  a culture  tube. 


(2)  The  Collection  of  Material  for  Cultural 
Investigation  and  the  Inoculation  of 
Tubes  of  Media 

All  apparatus  used  in  conveying  infected  material 
must  be  sterilized  scrupulously.  Loops  of  platinum 
wire  are  made  red  hot  and  allowed  to  cool  imme- 
diately before  use.  Probes  and  other  metal  in- 
struments eho.uld  be  boiled  for  at  least  five  minutes, 
and  used  as  soon  as  they  are  cool  enough  to  hold. 

Fig.  434a  shows  a swab  which  is  very  commonly 
employed.  It  is  a light  wooden  rod  about  5 in. 
long  and  as  thick  as  a match.  A small  piece  of 
cotton-wool  is  twisted  round  one  end,  and  the  whole 
placed  in  a test-tube  plugged  tightly  with  cotton- 
wool and  sterilized  for  a few  minutes  in  an  oven 
at  1750  C.  Fig.  434b  shows  sn  test-tube  containing 
nutrient  agar  which  has  been  allowed  to  solidify 
at  such  an  angle  as  to  produce  a sloping  surface 
suitable  for  inoculation.  The  medium  and  the  tube 
are  sterilized  separately,  and  after  the  slopes  have 
been  made  their  sterility  is  tested  by  incubation  for 
twenty -four  hours. 

To  inoculate  a tube  of  medium  choose  a place 
absolutely  free  from  draught  and  far  from  any 
open  window  or  door.  Ignite  the  cotton-wool  plug 
and  then  extinguish  by  blowing.  In  this  way 
bacteria  and  dust  collected  on  the  lip  of  the  tube 
and  lying  loosely  in  the  plug  are  destroyed.  Hold 
the-tube  in  the  left  hand  almost  horizontally  so  as  to  prevent  dust 
from  falling  into  it  when  the  plug  is  removed.  Secure  the  infected 


Fig.  434b. — 
Culture  tube  con- 
t a i n i n g agar. 
Note  the  sloped 
surface  of  the 
medium  over 
which  infected 
material  can  be 
smeared  con- 
veniently. From 
Ellis’  “Outlines 
of  Bacteriology  ” 
(Longmans, 
Green,  and  Co.). 
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material  on  a sterile  platinum  loop,  probe,  or  swab,  held  in  the 
right  hand.  Grasp  the  plug  of  the  tube  of  medium  between  the 
little  finger  and  the  palm  of  the  right  hand  and  gently  remove  it 
with  a screwing  action.  Smear  the  infected  material  lightly  over 
the  surface  of  the  medium,  taking  care  not  to  soil  the  mouth  and 
sides  olf  the  tube.  Remove  the  swab  or  instrument.  Pass  the 
mouth  of  the  tube  through  a Bunsen  flame,  and  replace  the  plug 
as  quickly  as  possible.  If  a swab  is  employed  the  plug  of  its  tube 
is  ignited  before  removal,  the  swab  is  returned  after  use,  and  the 
plug  replaced  again.  Instruments  should  be  sterilized  in  a flame 
or  boiling  water  before  being  replaced  on  the  bench.  Should  the 
deep  part  of  the  plugs  touch  anything,  or  should  dust  blow  or  fall 
into  the  tube,  or  should  the  cotton-wool  end  of-  the  swab  touch 
anything  other  than  the  infected  focus  and  the  medium  even  for 
the  fraction  of  a second,  the  inoculation  will  prove  useless,  and 
the  pathogenic  bacteria  will  be  overgrown  by  various  prolific  air- 
borne organisms.  Tubes  of  media  keep  for  several  months  if 
covered  with  indiarubber  caps  and  placed  in  a cool,  dark  cupboard 
or  drawer.  ^ 

(a)  Pyorrhoea  Alveolaris  and  Gingival  Infectioiis. — Clean  away 
aU  visible  debris  such  as  tartar  and  scale  the  teeth  if  necessary. 
Wipe  the  gum  margin  and  adjoining  tooth  with  a pledget  of 
sterile  cotton-wool.  Press  on  the  gum  with  a sterile  instrument  or 
swab.  On  another  sterile  swab  collect  the  bead  of  pus  which 
exudes  and  smear  it  over  the  surface  of  an  agar  slope,  or  if  avail- 
able, a blood-agar  slope.  Send  at  once  to  the  laboratory.  Should 
immediate  dispatch  be  impossible,  keep  the  swab  in  a cool  place  and 
the  agar  slope  in  a warm  place  (temperature  not  above  37*^  C.).  It 
can  be  placed  conveniently  in  a vacuum  flask  into  which  a little 
warm  water  has  been  j^oured.  Diagnosis  is  facilitated  by  preparing 
a film  of  the  fresh  material  and  sending  it  to  the  laboratory  at  the 
same  time  as  the  tubes.  An  even  better  method  is  to  pass  a loop 
ol  platinum  wire  previously  heated  in  a flame  and  cooled,  or  a 
fine  sterile  probe,  between  the  gum  and  the  tooth,  and  to  use  this 
to  inoculate  the  culture  tube.  On  no  account  should  antiseptics 
be  allowed  to  contaminate  the  infected  area  or  any  of  the  instru- 
ments because  they  depress  bacterial  activity,  and  the  inoculated 
tube  may  therefore  fail  to  yield  any  growth. 

(t)  Extracted  Teeth. — It  is  often  desirable  in  eases  of  systemic 
disease  secondary  to  oral  sepsis  to  obtain  cultivations  from  the  deep 
tissues  where  the  infective  organisms  are  most  active  and  uncon- 
taminated by  the  saprophytes  which  abound  in  the  surface  debris. 
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In  sucii  a case  cleanse  the  tooth  and  gum  as  thoroughly  as  possible 
and  remove  tartar  and  other  visible  deposits  before  perfoming  the 
extraction.  Do  not  allow  the  tooth  to  touch  the  cheeks  or  lips 
during  its  passage  from  the  mouth.  Before  releasing 
it  from  the  forceps  rub  the  roots  with  a sterile  swab, 
taking  care  not  to  touch  any  other  part,  and  use  the 
swab  to  inoculate  an  agar  slopei  tube.  Let  the  tooth 
fall  root  downwards  into  a sterile  tube.  Keep  the 
culture  warm  and  the  tooth  and  swab  cool,  and 
dispatch  as  soon  as  possible.  Avoid  shaking  the 
tooth  in  its  tube,  otherwise  the  root  areats  may  be 
contaminated  by  the  sides  of  the  tube  which  have 
been  in  contact  with  the  other  portions  of  the 
tooth. 

(c)  Pws  from  Abscesses. — Samples  may  be  re- 
moved on  swabs  and  media  inoculated  in  the  ordinary 
way.  The  most  satisfactory  method,  however,  is  to 
use  a pipette  shaped  as  in  figure  435. 

It  is  made  of  ^-in.  glass  tubing  sealed  at  a, 
plugged  at  c with  cotton -wool,  and  sterilized  in  an 
oven  at  175°  C.  To  use  it  the  end  a is  broken, 
passed  slowly  through  a flame>  and  dipped  into  the 
pus.  Suction  is  applied  at  d,  preferably  with  a 
rubber  teat.  When  sufficient  material  has  been 
collected  the  tube  is  sealed  in  a flame  at  a and  b, 
kept  cool,  and  dispatched  as  soon  as  possible. 

Another  convenient  method  is  to  draw  out  a piece 
of  glass  tubing  in  a flame  so  as  to  make  a small 
length  of  capillary  tube.  Seal  and  sever  the  narrow 
portion  by  applying  more  heat  at  each  end.  The 
heat  used  in  the  manufacture  of  this  doubly  closed 
capillary  tube  suffices  for  its  sterilization.  To  use  it, 
break  off  each  end,  pass  one  end  through  a flame, 
and  dip  it  into  the  pus  which  enters  by  capillary 
attraction.  When  a suitable  sample  has  been 
obtained,  seal  off  each  end  in  a flame,  keep  in  a 
' cool  place,  and  dispatch  as  soon  as  possible. 

(d)  Suspected  Cases  of  Diphtheria. — Inoculation  ^ 
should  be  made  on  to  a slope  of  inspissated  blood 
serum,  not  on  to  agar.  In  this  way  the  accuracy 
subsequent  examination  is  greatly  facilitated. 
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THERAPEUTICS 

Antiseptics  and  Germicides 

These  are  substanoes  which  kill  bacteria  or  arrest  their  activity. 
A great  many  different  kinds  are  in  use  and  serve  different  purposes. 
For  steel  instruments  a non-corrosive  antiseptic  such  as  lysol  must 
be  used;  for  the  skin  a non-irritant  such  as  equal  parts  of  alcohol 
and  6 per  cent,  iodine  solution;  whilst  for  delicate  mucous  mem- 
branes still  less  irritant  solutions  are  required.  For  the  alimentary 
traet  the  drug  must  be  unabsorbed  or  else  non-toxic  after  absorp- 
tion in  the  doses  given.  Such  a substance  is  ichthyol.  For  the 
tissues  and  the  blood-stream  not  only  should  a non-toxic  material  be 
used,  but  one  which  remains  active  after  absorption  and  does  not 
coagulate  proteins.  Such  drugs  are  provided  by  the  essential  oils, 
neo-kharsivan  and  many  colloidal  preparations.  The  chief  uses  of 
antiseptics  in  dental  practice  are  for  the  sterilization  of  apparatus 
and  for  the  destruction  of  bacteria  in  the  surface  exudates  and  debris 
of  the  mouth.  Almost  all  antiseptics  in  common  use  fail  to  affect 
bacteria  which  are  actually  in  the  tissues.  Few  of  them  can  pene- 
trate the  surface,  and  the  activity  of  many  is  destroyed  by  the 
precipitating  action  of  the  proteins.  However,  if  the  surface  is  kept 
clean  the  vital  immunity  mechanisms  are  given  better  opportunity 
of  eradicating  the  invading  bacteria.  Alany  antiseptics  are  injurious 
to  the  cells  of  the  body,  and  care  should  be  taken  that  in  cleansing 
the  surfaces  tissue  resistance  is  not  impaired  locally.  Therefore 
sterilize  the  debris  and  dead  matter,  but  pay  due  regard  to  the 
vulnerability  of  adjacent  structures. 

Autogenous  Vaccines 

Nature. — These  products  are  simply  suspensions  of  dead  bacteria 
obtained  by  cultivation  from  the  patients’  own  infected  tissues. 
They  are  quite  distinct  in  character  from  the  vaccine  used  as  a 
protective  inoculation  against  small-pox. 

Preparation. — The  methods  of  collecting  infected  material  and 
the  simple  principles  employed  in  the  separation  of  the  various 
organisms  present  have  already  been  described.  To  a pure  twenty- 
four  hour  culture  of  the  bacterium  concerned  grown  on  a solid  medium 
is  added  a little  sterile  sahne,  and  a suspension  n^de__b^ 
the  surface  of  the  medium  with  a sterile  loop  of  plat^inum  wire. 
This  emulsion  is  poured  into  a sterile  tube  containing  ,a  f^  glass 
beads  and  vigorously  agitated  on  a mechanical  shaker.  A very 
uniform  distribution  of  bacteria  is  in  this  ^ y^^L^secungd  an^i  their 
centimetre  are  counted.  The  organisms  are  then 
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killed  by  being  pj.aoed  in  a water  bath  at  60°  C.^or  anJiQur..,  Suit- 
able dilutions  are  made  with  per  cent,  carbolic  aoid,  and  appro- 
priate doses  put  up  in  ^ and  1 cic.  ampoules,  which  are  heatedr  at 
60°  C.  for  a further  period  of  ha!|.....anr--h«ur.  The  doses  usually 
employed  vary  from  2 to  250  rnillions,  but  in  certain  cases  much 
larger  numbers  of  dead'~brganisms  are  injected,  especially  as  a 
prophylactic  or  protective  measure  to  non-infected  subjects. 

Administration. — Injection  is  made  into  the  subcutaneous  tissue, 
preferably  in  the  abdominal  wall  or  over  the  trapezius  muscle.  The 
skin  is  painted  with  iodine,  and  a perfectly  sterile  hypodermic 
syringe  with  a glass  or  metal  plunger  used  for  the  operation.  A 
high  degree  of  asepsis  is  desdrable.  The  site  of  the  puncture’  is 
repainted  after  the  injection  and  no  other  application  is  needed. 

Results. — The  immediate  effect  is  to  lower  the  patient’s  resist- 
ance somewhat  to  the  organism  in  question,  and  during  the  succeed- 
ing twenty-four  hours  the  symptoms  of  the  disease  may  be 
aggravated.  This  is  known  as  the  Negative  Phase.  It  is  followed 
by  the  Positive  Phase,  during  which  the  injected  proteins  are 
neutralized,  and  an  excess  of  anti-bacterial  substance  produced 
which  is  available  to  combat  the  living  organisms  "at  the  site  of 
infection. 

Dosage. — The  dose  is  adjusted  by  trial,  so  that  the  aggravation 
of  symptoms  in  the  negative  phase  is  just  imperceptible  to  the 
patient.  In  chronic  non-pyrexial  infections  the>  vaccine  can  usuallj^ 
be  given  at  weekly  intervals  in  slowly  increasing  doses.  As  a 
general  rule,  if  the  symptoms  fluctuate,  injections  are  made  during 
the  periods  of  partial  quiescence.  In  pyrexial  disease  much  harm 
can  be  done  by  faulty  dosage  at  unsuitable  times.  In  such  cases 
administration  should  be  under  strict  clinical  and  bacteriological 
control. 

Eecently  a more  complex  variety  of  preparation  known  as  a 
sensitized  vaccine  has  been  used  with  conspicuous  success,  especially 
in  chronic  streptococcal  infections.  Vaccines  maintain  their  potency 
for  four  or  five  months  after  their  manufacture. 

Stock  Vaccines 

When  the  nature  of  the  infecting  organism  is  known  or  suspected, 
but  cultures  of  it  are  not  available,  stock  vaccines  are  often 
employed.  They  are  made  from  a mixture  of  several  strains  of 
the  same  organism  secured  some  time  previously  from  different 
sources.  As  a rule  they  are  not  so  efficacious  as  autogenous 
vaccines.  They  can  be  used  as  diagnostic  agents,  aggravation  of 
20 
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symptoms  after  the  injection  of  one  of  these  vaccines  indicating  1 
infection  by  -a  similar  race  of  organisms.  I 

Tuberculin  | 

Many  varieties  of  tuberculin  have  been  devised.  They  are  | 
chiefly  derived  from  dead  cultures  of  tubercle  bacilli  and  are  I 

closely  akin  to  vaccines.  Their  use  is  limited  to  apyrexial  patients.  1 
They  invoke  a long  negative  phase,  and  injections  are  usually  not  | 
given  more  frequently  than  twice  a month.  When  wrongly  used  I 
their  capacity  for  harm  is  great,  and  their  administration  calls  for  I 
experience  and  skilled  clinical  observation. 

Serums 

Several  different  kinds  of  horse  serum  are  procurable,  and  each 
has  its  own  special  use.  Some  are  antitoxic  and  others  anti-  ^ 

bacterial.  The  former  are  prepared  by  injecting  horses  with 
increasing  doses  of  bacterial  toxin  and  the  latter  by  injecting  them  i 
with  dead  organisms,  then  attenuated  living  organisms,  and  finally  1 
with  virulent  strains  of  the  living  bacteria  in  increasing  doses.  Horses 
which  have  been  treated  in  this  manner  are  kept  and  bled  periodi-  f 
cally.  The  serum  is  obtained  from  the  blood  and  stored  in  sterile  f 
ampoules  of  about  10  to  50  c.c.  capacity.  If  an  animal  is  given  1 
a lethal  dose  of  toxin  or  bacteria  and  at  the  same  time  the  corre-  1 
spending  anti-serum  is  administered,  the  animal  escapes  all  ill-  I 
effects.  This  phenomenon  is  made  use  of  in  standardizing  sera  . 
whose  strengths  are  then  described  as  of  so  many  thousand  units. 

Anti-diphtherial  serum  is  antitoxic  and  neutralizes  diphtheria 
toxin,  but  does  not  kill  the  bacilli.  Gas  gangrene  serum  and  tetanus 
serum  are  of  a-  similar  nature.  Anti-streptococcal  serum  is  anti- 
bacterial and  antitoxic. 

They  can  be  administered  without  risk  even  to  patients  with  ; 
high  pyrexia,  because  their  injection  is  not  followed  by  any  negative  ^ 
phase,  and  further  quantities  can  be  given  after  the  lapse  of  a few 
hours.  It  is  impossible  to  fix  any  upper  limit  for  the  dosage.  ' 
12,000  units  are  usually  regarded  as  a large  dose,  although  much  ■ 
more  can  be  given.  I 

The  serum  is  injected  with  a syringe  subcutaneously,  intra-  ■ 
muscularly  and  intravenously  into  the  median  basilic  vein,  strict  ^ 
precautions  for  maintaining  asepsis  being  employed.  Polyvalent^ 
anti-streptococcal  serum,  that  is  to  say,  one  in  the  preparation  of® 
which  cocci  from  many  sources  have  been  employed,  is  of  most® 
interest  in  dental  practice.  As  already  indicated.  Streptococcus  * 
pyogenes  is  the  commonest  organism  to  infect  the  tissues  through.^ 
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lesions  in  the  gums  and  adjacent  structures,  and  its  corresponding 
serum  can  be  used  with  advantage  in  most  cases  of  severe  pyrexia 
which  are  secondary  to  such  streptococcal  invasion. 

USEFUL  BOOKS  ON  BACTEEIOLOGY 

Eybe.  “ Bacteriological  Technique.’* 

Jordan.  “ General  Bacteriology.” 

Muir  and  Eitchie.  Manual  of  Bacteriology.” 

Besson.  Practical  Bacteriology,  Micro-biology,  and  Serum  Therapy.”  (A 
manual  of  bacteriology  as  well  as  a laboratory  guide.) 


CHAPTER  XI 


Injuries  of  the  Teeth  arising  from  Trauma:  Concussion, 
Dislocation,  and  Fracture 

(A)  CONCUSSION 

Concussion  may  gave  ri&e  to  slight  or  severe  periodontitis  and 
may  be  complicated  by  pulpitis  which  may  lead  to  death  of  the 
pulp.  The  pulp  may  be  ruptured  from  its  connections  at  the 
ajDical  foramen,  and  when  this  occurs  the  pulp  often  remaims 
quiescent,  but  marked  discoloration  of  the  tooth  substance  usually, 
supervenes. 

(1)  Causes. — Concussion  of  the  teeth  may  arise  from  direct  or 
indirect  violence.  Examples  of  the  former  occur  from  a blow  of 
the  fist  or  from  a cricket  ball,  while  a fall,  a blow  on  the  chin, 
jumping  upon  the  heels  instead  of  the  toes,  are  examples  of  the 
latter. 

(2)  Signs  and  Symptoms. — In  moist  cases  of  concussion  of  the 
teeth  the  patient  will  be  found  to  be  suffering  from  periodontitis 
more  or  less  severe.  Where  the  pulp  has  not  been  ruptured  at  the 
apical  foramen,  or  the  inflammation  of  the  periodontal  membrane 
has  not  extended  to  the  pulp,  the  tooth  will  be  found  to  be  sensitive 
to  pressure  and  will  respond  to  thermal  changes  in  the  same  way 
as  the  normal  tooth.  Should  the  inflammation  spread  to  the  pulp 
the  tooth  will  become  exquisitely  ^sensitive  both  to  pressure  and  to 
slight  variations  of  temperature,  the  periodontal  pain  being  dull, 
constant,  and  restricted  to  the  tooth,  while  the  pain  arising  from 
the  inflamed  pulp  will  be  of  a sharp  lancinating  character  and  will 
be  referred  at  times  to  other  teeth  and  adjacent  parts.  When 
suppuration  in  the  pulp  occurs,  the  tooth  will  no  longer  be  sensitive 
to  changes  of  temperature,  but  the  periodontal  inflammation  will' 
increase  in  severity  owing  to  the  suppuration  having  spread  to  the, 
periosteum.  The  pain  will  be  of  a throbbing  character. 

(3)  Treatment. — The  treatment  will  depend  upon  whether  or 
not  the  pulp  is  involved  in  the  injury.  When  the  penodontal] 
membrane  only  is  affected,  local  depletion  will  be  found  efficacious 
in  mild  cases,  counter-irritation,  with  capsicum  plasters,  tinct.  iod.,; 
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will  be  sufficient.  When  suppuration  of  the  pulp  has  taken  place, 
the  pulp  chamber  must  be  opened  in  the  direction  which  will  render 
removal  of  the  pulj)  most  easy;  the  dead  i^ulp  must  be  removed 
and  the  canals  treated  and  filled.  Where  concussion  has  caused 
pulp  irritation,  and  at  the  end  of  two  or  three  days-  no  improve- 
ment is  apparent,  the  pulp  should  be  removed,  as  prolonged  efforts 
to  save  the  pulp  are  nearly  always  followed  by  periodontitis  of  an 
intractable  type.  The  following  case  is  instructive:  A patient, 

aged  12,  fell  and  fractured  a tooth,  the  right  maxillary  central,  and 
lacerated  the  pulp.  The  left  central  was  implicated  by  concussion. 
The  pulp  from  the  right  oentral  was  removed,  and  attempts  made 
to  save  the  pulp  in  the  left  central,  which  was  irritable.  The 
periodontitis  around  the  right  tooth  rapidly  cleared  up,  but  con- 
tinued with  the  left  tooth.  As  the  pulp  condition  failed  to  dis- 
appear at  the  end  of  three  weeks,  the  canal  was  cleared  of  the 
morbid  pulp,  sterilized  and  filled.  Chronic  periodontitis  continued 
ill  spite  of  repeated  and  various  treatments  for  four  years,  so  that 
removal  of  both  teeth  was  decided  upon.  A skiagram  of  the  teeth 
showed  that  the  root  of  the  tooth  originally  fractured  had  been 
attacked  by  rarefying  periodontitis  on  the  aspect  adjacent  to  the 
left  tooth,  and  the  root  of  the  latter  had,  to  a great  extent,  dis- 
appeared from  a similar  periodontal  condition.  If  the  pulps  of  the 
teeth  had  been  removed  within  a few  days  of  the  injury  it  is 
probable  that  the  periodontitis  would  have 'passed  away  and  the 
teeth  would  have  been  permanently  saved. 

(B)  DISLOCATION 

(1)  Erupted  Teeth. — By  dislocation  is  understood  accidental 
displacement  of  a tooth  from  its  normal  po'sition  in  its  socket. 
Dislocation  may  be  either  partial  or  complete,  that  is,  the  tooth 
may  be  forced  into  or  loosened  in  the  socket,  or  it  may  be  totally 
displaced  from  its  socket. 

(a)  Causes. — Dislocation,  like  concussion,  is  the  result  of 
violence,  but  the  injury  causing  dislocation  is  usually  of  a more 
severe  nature. 

(b)  Treatment. — Whe?t  the  dislocation  is  paHial,  the  tooth 
should  be  replaced,  the  broken  alveolar  process  moulded  around 
it,  and  counter-irritants  applied  to  the  gum.  With  all  dislocations, 
precautions  should  be  taken  to  keep  the  tooth  fixed,  either  by 
ligatures  of  silk  or  wire,  or  by  a splint  made  of  ai  suitable  metal. 
If  the  tooth  is  driven  into  the  socket,  it  should  be  grasped  with  a 
fine-bladed  pair  of  forceps  and  carefully  drawn  into  place.  When 
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a tooth  is  driven  upwards  towards  the  maxillary  sinus,  it  is  probably 
a safer  plan  to  leave  it  alone  rather  than  attempt  its  removal.  If 
removal  is  considered  advisable,  care  must  be  taken  to  prevent  the 
complete  displacement  of  the  tooth  into  the  maxillary  sinus  in 
the  attempt  at  removal. 

7/  the  displacement  is  complete,  the  treatment  will  vary  accord- 
ing to  the  age  of  the  patient  and  the  time  at  which  the  case  is  seen 
subsequent  to  the  accident.  In  the  young,  if  seen  directly  after 
the  accident  (as,  for  example,  when  the  tooth  is  displaced  in  the 
operating  room),  the  tooth  should  be  replaced  at  once,  as  under 
these  conditions  union  of  the  structures  entering  at  the  apex  may 


Fig.  436a. — Mandibular  incisor.  Fig.  436b. — Mandibular  incisor. 


Fig.  436c. — Maxillary  Fig.  437. — Maxillary  Fig.  438. — Mandibular 

central  incisor.  first  premolar.  premolar. 


Fig.  439. — Mandibular  premolar,  from  specimen  in 
possession  of  G-.  G.  Campion. 

take  place  (see  Diseases  of  the  Pulp,  p.  432).  If  the  patient  is 
an  adult,  or  is  seen  some  hours  after  the  accident,  the  pulp  of  the 
injured  tooth  must  be  removed  and  the  canals  sterilized  and  filled 
before  the  tooth  is  replaced. 

(2)  Unerupted  Teeth. — The  permanent  teeth  may  be  injured  in 
their  crypts  from  traumatism,  the  portion  of  the  tooth  already 
calcified  being  partially  separated  from  the  portion  which  is 
developing.  The  condition  is  analogous  to  foi’cible  separation  of 
the  epiphysis  from  the  shaft  in  a growing  bone. 
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The  calcified  portion  of  the  tooth  is  usually  dislocated  in  such 
a manner  ae  to  form  an  angle  with  the  developing  portion  (see 
figs.  436,  a to  c).  In  the  case  of  premolars  the  calcified  portion 
occasionally  appears  to  be  forced  into  the  developing  part,  causing 
a kind  of  impacted  dislocation  (see  figs.  437  to  439).  It  is  possible 
that  this  condition  is  at  times  due  to  careless  removal  of  the 
deciduous  teeth.  Dislocation  of  unerupted  teeth  is  more  common 
in  the  anterior  teeth,  since  they  are  more  exposed  to  injury.  Injury 
to  the  developing  maxillary  canine  is  rare  owing  to  the  position  it 
occupies  in  the  bone. 

The  injury  may  occur  either  to  the  crown  or  to  the  root,  accord- 
ing to  the  period  when  the  injury  was  received. 


Fig.  440. 


When  erupted,  injured  teeth  often  present  a marked  bulging  at 
the  neck,  and  marked  mobility,  and  it  is  at  times  possible  to  trace 
the  root  through  the  alveolar  wall.  Teeth  which  can  be  felt  high 
up  in  the  alveolar  wall,  and  which  fail  to  erupt,  may  be  suspected 
of  having  been  injured. 

Js.  case  was  recorded  by  J.  Lewin  Payne^  in  which  the  mandibular 
right  first  premolar  was  in  two  pieces,  as  shown  in  fig.  440.  The 
upper  part  of  the  lower  fragment  was  cone-shaped  and  fitted 
accmately  into  the  hollowed-out  base  of  the  upper  fragment.  The 
pulp  cavity  in  the  upper  fragment  was  completely  obliterated  by 


1 Proc.  Hoy.  Soc.  Med.,  Odonto.  Sec.,  vol.  v,  p.  141. 
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“ adventitious  dentine,”  the  pulp  in  the  lower  fragment  l)eing 
uncalcified.  It  seems  possible  that  the  condition  of  the  tooth  was 
the  result  of  trauma. 

(C)  FEACTUEE 

. Fractures  of  the  teeth  may  vary  from  slight  cracks  or  fissures 
of  the  enamel  to  extreme  comminution  of  the  whole  tooth  tissue. 

They  may  be  grouped  as  follows  : — 

(a)  Fractures  of  the  crown,  (i)  Without  loss  of  tissue. 

(ii)  With  loss  of  tissue. 

(a)  Not  involving  the  pulp, 
(h)  Involving  the  pulp. 

(yS)  Fractures  of  the  root. 

(ry)  Fractures  of  both  the  crown  and  the  root. 

(S)  Comminuted  fractures. 

(1)  Causes. — The  causes  of  fractures  are  generally  direct  or 
indirect  violence,  such  as  a blow  from  a cricket  ball,  a kick  from 
a horse,  blow  on  the  chin,  &c. 

With  advance  in  age  increased  calcification  of  the  soft  tissues 
of  the  teeth  takes  place,  and  this  progressive  change  renders  the 
teeth  more  brittle,  and  therefore  more  liable  to  fracture.  This 
accounts  for  the  fracture  of  teeth  which  occasionally  occurs  in 
elderly  people  during  mastication.  An  example  may  be  quoted. 
A man,  sixty  years  of  age,  during  mastication,  fractured  the 
maxillary  left  first  premolar.  He  possessed  the  full  complement  of 
teeth,  and  there  was  no  caries  and  very  slight  periodontal  disease. 
The  tooth  was  split  in  a mesio-distal  direction  through  the  fissure 
on  the  occlusal  surface,  the  split  continuing  in  a vertical  direction 
upwards  to  the  bifurcation  of  the  roots.  An  examination  of  the 
tooth  after  extraction  showed  extreme  translucency  of  the  tissues, 
indicating  considerable  calcification  of  the  soft  tissue  of  the  dentine. 

(2)  Treatment. 

Group  (a) — Without  loss  of  tissue. — In  these  cases  the  enamel 
only  is  slightly  cracked  or  fissured,  and  there  is  no  loss  of  substance. 
No  treatment  is  required. 

With  loss  of  tissiiG  and  not  involvi}ig  the  pulp. — If  the  fracture 
involves  only  enamel,  it  will  be  necessary  to  smooth  the  rough 
edge  or  edges  with  suitable  instruments  and  polish  the  surface. 
Should  the  dentine  be  exposed,  it  may  be  found  hyper-sensitive, 
especially  in  young  patients.  There  may  also  be  hyperaemia  of  the 
pulp,  characterized  by  extreme  sensitiveness  to  heat  and  cold,  and 
pain  on  pressure  owing  to  the  congestion  extending  to  the  peri- 
odontal membrane  around  the  apex.  The  ticatment  is  to  employ 


INJURIES  OF  THE  TEETH 


313 


counter-irritants  or  local  depletion,  at  the  same  time  to  apply  to 
the  exposed  dentine  local  remedies,  such  as  absolute  alcohol,  nitrate 
of  silver,  or  chloride  of  zinc.  The  symptoms  usually  subside  and 
at  a later  period  the  tooth  and  its  neighbour  should  be  trimmed  in 
such  a way  as  to  reduce  the  disfigurement  as  far  as  possible. 
Should  suppuration  occur  in  the  pulp  from  continued  irritation,  the 
pulp  cavity  must  be  opened  and  treated  in  the  usual  way. 

With  loss  of  tissue  and  involving  the  pulp:  Maxillary  central 
incisors. — The  treatment  will  depend  upon — 

(i)  The  stage  of  the  development  of  the  root, 

(ii)  The  sex  of  the  patient. 

(iii)  The  presence  or  absence  of  a crowded  condition  of  the 
teeth. 

(i)  The  Stage  of  the  Development  of  the  Root.- — The  formation 
of  the  root  of  the  central  incisor  is  usually  conif)lete  at  about  the 
age  of  ten  years,  and  that  of  the  lateral  incisor  at  about  the  age 
of  ten  and  a half  years.  A skiagram  should  be  obtained  if  there  is 
any  doubt  as  to  the  stage  of  formation  of  the  root. 

If  the  formation  of  the  root  is  incomplete  the  tooth  should  be 
removed.  The  question  then  to  be  decided  is  whether  it  is  better 
to  allow  the  space  to  close  and  to  disregard  the  personal  appear- 
ance or  to  retain  the  space  for  purely  aesthetic  reasons,  a denture 
with  all  its  attendant  disadvantage  to  the  other  teeth  being  inserted 
at  a later  period.  When  fractures  occur  after  the  completion  of 
the  root,  the  pulp  should  be  removed  and  the  canals  treated ; crown- 
ing can  then  be  carried  out  at  a future  date. 

(ii)  The  Sex  of  the  Patient. — The  loss  of  an  incisor  to  a boy  is 
of  less  aesthetic  importance  than  to  a girl. 

(iii)  The  Presence  or  Ahsence  of  Croivding  of  the  Teeth. — Where 
there  is  doubt  whether  to  save  or  remove  a fractured  tooth,  the 
condition  of  the  teeth  as  regards  crowding  is  an  important  con- 
sideration. If  the  teeth  are  crowded  there  is  a reasonable  prob- 
ability that  the  space  created  by  the  loss  of  the  tooth  will  close 
up  completely,  but,  if  there  is  no  croivding,  it  is  highly  probable 
that  the  space  will  remain  permanently.  Each  case  must  be 
treated  on  its  merits.  The  following  comments  may  be  useful. 

In  fracture  of  a maxillary  ceyitral  incisor  in  a boy  before  the 
root  is  fully  formed,  removal  of  the  tooth  is  to  be  recommended.  In 
a boy  the  aesthetic  question  does  not  outweigh  the  advantages  of 
avoiding  a denture. 

Fracture  of  a maxillary  central  incisor  in  a girl  before  the  root 
is  fully  formed. — The  tooth  should  be  removed  and  the  interval 
retained  by  an  appliance  attached  to  the  approximal  teeth  (fig.  441). 
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In  constructing  this  appliance,  care  must-be  taken  that  the  bands” 
around  the  teeth  are  clear  of  the  gingival  margin.  A denture  - 
should  be  inserted  when  the  premolars  and  canines  are  in  position. 

In  making  dentures  for  this  type  of  case,  the  best  method  is  to 
attach  the  artificial  tooth  to  a thin  vulcanite  plate  which  should 
cover  the  greater  part  of  the  roof  of  the  mouth,  thus  avoiding  all 
kinds  of  clasps. 

The  disadvantage  of  a small  metal  plate  is  that  it  is  necessary.^ 
to  retain  it  by  means  of  clasps,  and  as  the  clasps  must  be  taken 
between  the  teeth  the  interproximal  spaces  are  damaged. 


Fig.  441. 


Fracture  of  a maxillary  incisor  after  the  completion  of  the  root. 
— If  the  teeth  are  crowded,  the  better  plan  is  to  remove  the  fractured 
tooth.  In  the  case  of  a boy  the  approximal  teeth  should  be  allowed 
to  close  together,  but  in  the  case  of  a girl  the  space  should  be  retained. 
If  the  fracture  is  in  the  position  shown  in  the  diagram,  fig.  442,  the 
neighbouring,  teeth  will  not  tend  to  approximate.  If  the  fracture 
is  near  the  region  indicated  by  the  dotted  line,  there  will  be  a 
tendency  for  the  neighbouring  teeth  to  approximate.  Steps  must 
be  taken  to  keep  them  apart  by  means  of  a stay  fixed  in  the  pulp 
chamber  (fig.  443). 

Maxillary  Lateral  Incisor. — Where  the  tooth  is  fractured  before 
the  root  is  fully  formed  resort  should  be  made  to  extraction.  In 
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the  case  of  a girl  the  appearance  of  the  slightest  crowding  of  the 
teeth  on  the  opposite  side  of  the  mouth  should  be  relieved  in  order 
to  prevent  as  far  as  possible  the  centre  of  the  mouth  shifting  (see 
p.  165).  Fracture  subsequent  to  the  period  at  which  the  growth 
of  the  root  is  completed  should  be  treated  by  removal  of  the  pulp 
and  the  filling  of  the  pulp  canal.  The  tooth  then  can  be  crowned  at 
a suitable  age. 

In  cases  of  fractured  maxillary  lateral  incisors  in  crowded 
mouths,  the  removal  of  the  tooth  may  be  advisable.  Judgment 
must  be  guided  by  the  sex  of  the  patient  and  the  direction  of  the 
root  of  the  canine. 

Mandibular  Incisor. — In  almost  every  case  removal  is  best.  The 
space,  even  if  it  does  not  completely  close,  is  not  very  noticeable. 

Fracture  of  a canine,  premolar  or  molar  should  be  treated 
by  removal  of  the  pulp  and  restoration  of  the  tooth  by  suitable 
means. 

Groups  and  (y) — Fractures  of  the  root  or  the  crown  and 
root  should  be  treated  by  extraction. 

Group  (^) — Cases  of  comminuted  fracture  are  generally  caused 
by  severe  violence.  Several  teeth  are  usually  involved,  and  the 
alveolar  process  is  generally  fractured.  In  these  cases  it  is  better 
to  reflect  the  muco-periosteum  from  the  surface  of  the  bone  and 
obtain  a view  of  the  area  of  fracture.  The  fragments  of  teeth  and 
bone  can  then  be  removed  and  the  muco-periosteum  returned  and 
secured  in  place  by  sutures. 

(3)  Healing  of  Fractured  Teeth. — Union  of  fractured  teeth  may 
take  place  and  a few  cases  have  been  recorded.  The  union  is 
similar  in  character  to  that  which  takes  place  in  bone.  In  a case 
quoted  by  Wedl,  and  shown  in  his  “Atlas  of  Pathology,”^  union 
was  effected  by  means  of  the  periodontal  membrane  and  the  pulp. 

A rare  example  of  union  of  a fractured  tooth  was  recorded  by 
Storer  Bennett. ^ A maxillary  incisor  had  been  fractured  across 
the  crown.  The  patient  was  17  years  of  age,  and  ten  months 
previously  had  fallen  down,  struck  the  tooth  and  dislocated  it 
upwards,  when  it  became  impacted  and  remained  until  removed 
owing  to  pain.  The  tooth  is  shown  in  figs.  444  and  445.  The  bond 
of  union  is  of  a cavernous  character  with  numerous  spaces  for  blood- 
vessels (see  fig.  446). 

Fractured  roots  are  more  likely  to  unite  when  the  fracture  is 


1 “ Atlas  to  the  Pathology  of  the  Teeth  ” (Second  Edition),  1893,  figs.  109 
to  111. 

2 Trans.  Odonto.  Soc.,  vol.  xxviii,  p.  181. 
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Fig.  445.1 — xhe  inner  surfaces  of  the  jireceding-  figure  (fig.  444). 


Fig.  446. — From  a pliotomicrograph  lent  by  F.  J.  Bennett. 


1 From  Trans.  0<iont.  Sac. 
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near  the  apex,  because  the  fragments  are  kept  in  fairly  accurate 
apposition  by  the  socket  of  the  tooth.  An  excellent  example  is 


Anterior  Posterior  Distal 

surfaces.  ■ 

Fig.  447.* 


Fig.  448.' — Showing  groove  on  surface  of  root. 


recorded  by  G,  W.  Watson.^  The  right  maxillary  central  incisor 
of  a man,  aged  24,  was  loosened  by  a blow  from  a cricket  ball. 


* From  Dental  Record. 

2 Dental  Record,  May,  1906,  p.  216. 
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The  tooth  remained  loose  and  painful  for  a month  after  the  injury 
and  was  slightly  misplaced  inwards,  but  eventually  became  firm 
and  serviceable  again.  About  six  years  subsequently  the  tooth  was 
removed,  and  it  was  then  seen  that  the  blow  had  fractured  the 
root  and  repair  had  followed.  The  appearance  of  the  tooth  wa-s 
as  follows:  “ About  a quarter  of  an  inch  from  the  apex  of  the  root 
on  its  labial  surface  there  was  a deep,  somewhat  irregular  crescentic 
groove,  continued  halfway  round  the  median  and  distal  surfaces. 
Eadiating  from  these  two  points  and  extending  round  the  lingual 
surface  of  the  tooth  was  a series  of  comminuted  fractures  running 
in  all  directions.”  Illustrations  of  the  tooth  are  shown  in  figs.  447 
and  448. 


CHAPTER  XII 

Caries  of  the  Teeth. 

Prevalence  of  Caries — Frequency  in  Individual  Teeth — Morbid 
Anatomy  and  Pathology — Spontaneous  Arrest  of  Caries — 
Experimental  Reproduction  of  Caries — Susceptibility  and 
Immunity  to  Caries — Etiology — Symptoms 

Of  all  the  diseases  to  which  human  beings  are  subject,  caries 
is  by  far  the  most  prevalent.  It  is  found  in  all  races  of  mankind 
past  and  present,  but  more  particularly  in  civilized  races. 

(A)  PEE  VALENCE  OF  GABIES 
(1)  Ancient  Eaces 

J.  E.  Mummery^  examined  skulls  from  “ the  ancient  tumuli 
of  Wiltshire  and  other  parts.”  In  68  skulls  from  the  older 
Wiltshire  tumuli,  which  date  back  to  the  Stone  Age,  only  two 
cases  of  caries  were  discovered,  one  on  an  approximal  surface  and 
one  on  an  occluding  surface.  These  people  were  a pastoral  and 
not  an  agricultural  race.  They  lived  by  the  chase  and  their 
customs  were  barbarous.  Among  44  skulls  of  a similar  race 
inhabiting  more  northern  districts  of  England,  9 cases  of  caries 
were  found,  4 on  occluding  and  5 on  approximal  surfaces.  In  32 
skulls  of  a later  race  (Bronze  Period),  there  were  7 cases  of  caries, 
6 on  approximal  and  1 on  occluding  surfaces.  (This  race  was 
probably  the  agricultural  population  of  the  maritime  districts 
referred  to  by  Caesar  in  his  “ Commentaries.”)  The  skulls  of 
Eomans  found  in  England  also  furnish  ample  evidence  of  caries. 
In  143  examples,  about  32  per  cent,  exhibited  signs  of  caries,  and 
in  one  instance  the  disease  was  extensive.  Passing  to  the  Anglo- 
Saxon  period,  we  find  that  out  of  76  skulls  caries  was  present  in  12. 


1 Trans.  Odonto.  Soc.,  vol.  ii,  N.S.  Over  3,000  skulls  were  examined,  and 
of  these,  1,658  were  tabulated,  the  remainder  being  rejected  either  in  conse- 
quence of  their  doubtful  authenticity,  or  because  too  many  teeth  were  miss- 
ing. This  work  of  J.  E..  Mummery  entailed  a vast  amount  of  labour,  and  is 
one  of  the  most  valuable  contributions  to  the  dental  literature  of  the  sixties. 
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Egyptian  mummies  to  the  number  of  36  were  examined,  and, 
in  11,  signs  of  approximal  decay  were  present. 

(2)  Existing  Pkimitive  Races 

In  an  examination  of  existing  primitive  races.  Mummery  found 
evidence  of  caries  in  all  of  those  of  w^hich  statistics  are  given.  His 
statistics  also  bring  out  the  fact  that  caries  is  more  prevalent  in 
races  existing  wholly  or  mainly  on  vegetable  food  than  in  races 
whose  diet  consists  chiefly  of  meat. 

The  following  is  a resume  of  the  section  of  Mummery’s  paper  dealing  with 
existing  primitive  races  : — 

The  Esquimaux,  a people  of  nomadic  habits  inhabiting  the  littoral  in  the 
extreme  north,  living  almost  entirely  on  a meat  diet,  of  which  huge  quantities 
— 10  to  14  lb.  per  person — are  consumed  daily.  In  69  skulls  examined,  only 
one  case  of  caries  was  found.  In  another  instance,  two  molars  had  been 
removed. 

The  Indians  of  the  North-west  Coast  of  America,  whose  diet  is  chiefly 
dried  fish.  In  51  skulls  two  cases  of  caries  were  found. 

North  American  Indians  (interior).  Diet — meat,  with  occasional  addi- 

tion of  roots.  Often  subject  to  great  privation.  Twenty-one  skulls  showed 
two  cases  of  two  carious  teeth  in  each. 

The  Gauchos,  a mixed  race  of  Indian  and  Spanish  blood  in  the  Argentine 
Republic,  occupied  on  ranches  and  living  mostly  on  horseback.  Diet — entirely 
“ roast  beef,”  with  Paraguay  tea  taken  without  sugar  as  their  sole  beverage. 
No  record  of  skulls  examined  is  given,  and  only  one  case  of  toothache  could 
be  traced. 

In  Indians  of  the  same  race  inhabiting  the  towns  and  indulging  greatly 
in  artificial  diet  (acid  confectionery  and  inferior  wines,  &c.),  caries  was 
prevalent. 

Arabs  of  the  Nubian  Desert,  living  on  a diet  consisting  almost  wholly  of 
the  milk  and  flesh  of  camels,  possess,  according  to  observers,  sound  and  well- 
formed  teeth. 

The  Fiji  Islanders,  a robust  race,  addicted  to  cannibalism.  In  38  skulls 
there  were  only  two  instances  of  caries,  in  one  case  two  teeth  being  affected 
and  caries  being  extensive  in  the  other  case. 

The  New  Zealanders,  whose  habits  resemble  the  Fijians.  In  66  skulls 
there  were  two  cases  of  caries,  in  one  of  which  two  teeth  and  in  the  other 
four  were  affected. 

The  Inhabitants  of  Eastern  Polynesia.  Diet — vegetable  products  and 

fish.  In  70  skulls  there  were  eight  cases  of  caries,  a large  proportion  of 
them  being  extensive. 

The  Sandwich  Islanders.  Diet — mainly  vegetable  with  small  amount  of 
meat.  In  21  skulls  there  were  four  cases  of  caries,  two  of  which  were  very 
extensive. 

The  Australian  Races.  For  the  most  part  improvident  savages,  and 
spending  their  lives  in  alternate  feasting  and  famine.”  Diet — mainly  meat. 
132  skulls  showed  27  cases  of  caries,  some  being  extensive. 

The  Tasmanian  Race  closely  resembles  the  Australian  in  habits.  In  33 
skulls  examined  nine  cases  of  caries  were  found,  and,  in  the  majority  of 
these,  a considerable  number  of  the  teeth  were  affected. 
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The  Zulu  Kaffirs*  Diet — milk  and  vegetables,  meat  being  consumed  on 
special  occasions,  as  in  the  training  of  their  warriors.  In  49  skulls  there 
were  seven  instances  of  caries,  five  of  which  were  of  very  limited  extent. 

The  African  Tribes  which  supply  the  Slave  Markets.  The  most  feeble 
of  the  African  tribes,  mainly  inhabiting  unhealthy  districts.  Diet — mixed, 
principally  vegetables.  The  skulls  of  268  slaves  who  had  died  of  disease  or 
exhaustion  were  examined.  In  66  caries  was  present,  many  of  the  cavities 
being  in  approximal  surfaces.  In  no  less  than  16  of  the  cases  the  whole  of 
the  molars  and  premolars  were  carious. 

The  Bushmen.  Dwarfs  inhabiting  the  deserts  of  South  Africa.  Diet — 
chiefly  meat,  but  in  times  of  scarcity  edible  roots,  locusts,  &c.  In  29  skulls 
six  cases  of  caries  were  found,  the  majority  being  extensive. 

The  Natives  of  Southern  India.  Diet  of  a varied  character,  frequently 
of  an  unwholesome  nature.  Rice  forms  the  staple  food,  sweetmeats  are  much 
indulged  in.  In  71  skulls  ten  cases  of  caries,  in  three  of  which  six  teeth 
were  involved. 

The  Natives  of  Northern  India.  Diet — vegetables  of  a simple  and  whole- 
some character,  staple  food  being  wheat.  In  152  skulls  nine  cases  of  caries, 
and  in  no  instance  more  than  two  teeth  affected. 

In  an  examination  carried  ont  by  S.  Colyer  of  261  successive 
recruits  for  the  mines  of  the  Congo  (ages  15  to  65)  96*9  per  cent. 
vvere  free  from  caries.  Calculating  twenty-eight  teeth  to  each 
individual  there  was  one  carious  tooth  in  270.  These  recruits  came 
from  the  tribes  of  Central  Africa,  whose  diet  is  mainly  grain  and 
ground  vegetables  and  beans. 

An  interesting  report  on  the  examination  of  old  human  crania 
deposited  in  the  principal  museums  of  the  United  States  is  published 
in  the  Transactions  of  the  American  Dental  Association,  1894,  and  is 
well  worthy  of  perusal  by  those  wishing  to  investigate  the  subjects 

(3)  Modern  Civilized  Races 

Among  modern  civilized  races  the  percentage  of  mouths  con- 
taining carious  teeth  has  increased  to  an  alarming  extent.  The 


* The  following  is  a resume  of  the  results  obtained ; — 
Total  number  of  teeth  examined 

,,  ,,  ,,  diseased  

Percentage  of  diseased  teeth  ... 


46,657 

11,338 

24-3 


The  crania  were  grouped  geographically  as  follows  ; — 


Country 

Number  of  teeth 

Number  of  teeth 

Percentage  of 

examined 

diseased 

diseased  teeth 

South  America  

...  6,719 

2,462 

36-6 

Central  America  ... 

930 

250 

26-8 

North  America  ... 

...  27,362 

5,811 

21-2 

Europe  (including  Anglo- 
Americans)  

...  3,422 

1,373 

40-4 

Pacific  and  Sandwich  Islands 

...  2,738 

417 

15-25 

Egypt  

...  3,306 

689 

20-8 

Asia  

1 

...  2,180 

336 

15-4 
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collective  investigations  ot  the  British  Dental  Association  showed 
that  out  of  10,500  English  and  Scotch  girls  and  boys,  averaging 
12  years  of  age,  there  were  no  less  than  37,000  unsound  teeth 
(deciduous  and  permanent).  In  all,  86  per  cent,  of  the  mouths 
showed  that  caries  was  present  in  one  form  or  another. 

The  subjoined  table^  shows  the  relative  ratio  per  hundred  of 
children  with  unsound  teeth,  defective  deciduous  teeth,  and 
defective  permanent  teeth.  The  figures  afford  an  illustration  of  the 
early  age  at  which  the  decay  begins,  and  also  of  the  progressive 
increase  of  the  disease  as  children  grow  older. 

Age  period  ..  ..  ..  iv.-vi,  vii,-ix.  x.-xii.  xiii.-xv. 


Number  examined 

744 

1,716 

3,071 

2,376 

268 

Sound  (no  decay)  

. 23-8  . 

..  14-2  . 

..  16T  .... 

14-1  . 

..  6-4 

Defective  temporary  teeth  only  .. 

. 67-4  . 

..  43-3  . 

..  18-3  ... 

5-1  . 

..  01 

Defective  permanent  teeth — 

T— 4 

CD 

cb 

..  41-5  . 

..  55-9  ... 

51-9  . 

..  37-3 

5—8 

— . 

..  1-9  . 

..  8-5  ... 

22-9  . 

..  32-6 

9 or  more 

— . 

1-2  ... 

6-0  , 

..  23-6 

• 

100  . 

..  100 

..  100 

. 100 

..  100 

Another  illustration  of  the  ravages  of  caries  can  be  gathered 
from  the  statistics  compiled  from  the  examination  of  the  children 
in  the  County  of  Shropshire^  It  was  found:  — 

(1)  That  only  3 per  cent,  of  the  children  at  the  age  of  twelve 
and  only  5 per  cent,  at  the  age  of  five  were  free  from  caries. 

(2)  That  the  average  number  of  carious  teeth  at  the  age  of  five 
was  6*8  and  at  the  age  of  twelve  was  4'8, 

(3)  That  out  of  3,794  children  examined  at  the  age  of  five,  no  less 
than  1,017  had  ten  or  more  carious  teeth;  and  out  of  3,580  childreil 
at  the  age  of  twelve,  876  had  seven  or  more  carious  teeth. 

The  foregoing  figures  relate  to  children  attending  the  Poor  Law 
schools,  workhouses,  and  reformatories.  Equally  unsatisfactory 
conditions  have  been  shown  to  exist  among  children  in  better 
circumstances;  for  example,  560  boys,  . average  age  13  years 
7 months,  belonging  to  one  of  our  large  public  schools,  had  lost  70.1 
of  the  permanent  teeth,  while  3,521  were  carious.  In  the  mouths 
of  87  per  cent,  of  the  boys  caries  was  present.  In  America, 


1 Memorandum  in  regard  to  the  condition  of  the  teeth  of  school  children. 
Published  by  the  British  Dental  Association,  p.  64,  showing  the  relative  ratio 
per  hundred  children  having  unsound  teeth,  defective  temporary  teeth,  and 
defective  permanent  teeth. 

2 The  Seventh  Annual  Rei)ort  of  the  School  Medical  Officer  of  the  Salop 
County  Council,  1914. 


CARIES-  OF  THE  TEETH 


323 


Germany,  Hungary,  and  other  countries,  similar  investigations  have 
yielded  much  the  same  results.  The  investigations  of  Unghvari 
(Hungary)  and  Berten  (Wurzberg)  show  the  percentages  of  carious 
teeth  to  be  87‘2  and  83;  while  Rose,  in  an  extended  inquiry  in 
Baden  and  Thuringia,  and  Fenchel  (Hamburg)  showed  caries 
present  in  98' 75  per  cent,  and  96'4  per  cent.,  respectively.  The 
statistics  of  the  latter  observers  tend  to  show  that,  as  regards  caries, 
the  teeth  of  English  children  compare  favourably  with  those  of 
German  children.^ 

The  foregoing  figures  will  suffice  to  illustrate  the  appalling 
ravages  of  dental  caries  among  modern  races.  It  is  satisfactory  to 
know  that  other  investigations  have  brought  forth  results  which 
show  more  hopeful  conditions.  For  example,  C.  M.  Cunningham^ 
found  that  among  fifty-four  children  in  the  Arran  Islands  there 
were  thirty-three  perfect  dentures,  and  clinical  experience  un- 
doubtedly shows  that  the  number  of  perfect  dentures  is  increasing 
among  the  children  of  the  more  intelligent  sections  of  the 
community. 

Caries  in  Animals. — In  the  horse,  caries  is  by  no  means  a rare 
disease,  and  in  an  examination  of  484  skulls  caries  was  met  with 
in  66.^  In  some  cases  the  condition  was  slight,  whilst  in  others 


1 The  following  communications  on  this  subject  are  of  interest  : — 

The  various  reports  of  the  School  Children’s  Committee  appointed  by  the 
British  Dental  Association. 

Voerckel  and  Weber.  “ On  the  -Care  of  the  Teeth  of  Children  in  the 
National  Schools  of  Elberfeld  and  Witten,”  Deutsche  Monatsschrift  fiir 
Zahnheilkunde,  translated  in  Ash’s  Quarterly  Circular,  December,  1899,  and 
March,  1900. 

Kose.  “ On  the  Decay  of  Teeth  in  the  National  Schools  of  Germany,” 
Oesterreich-TJ ngarische  Vierteljahrsschrift  fiir  Zahnheilkunde,  translated  in 
Ash’s  Quarterly  Circular,  March  and  June,  1895. 

Unghvari.  Oesterreich-TJ  ngarische  Vierteljahrsschrift  fiir  Zahnheilkunde, 
translated  in  Ash’s  Quarterly  Circular,  September,  1896,  p.  353. 

Berten.  Aus  den  Sitzungsberichten  der  Wiirzhurger  physik.  nied.  Gesell- 
schaft,  1894,  xv,  Sitzung,  November  17. 

Fenchel.  “ Die  Caries  Frequenz  Hamburger  Schulkinder,”  Correspondenz- 
Blatt  fiir  Zahndrzte,  October,  1893. 

Ottofy.  Addendum  in  Parreidt’s  “ Compendium  of  Dentistry,”  Chicago, 
1889,  p.  57. 

Cunningham,  C.  M.  An  Examination  of  Teeth  in  the  Arran  Islands, 
CO.  Galway,”  Journ.  Brit.  Dent.  Assoc.,  voi.  xviii,  p.  652. 

2 “ An  Examination  of  Teeth  in  the  Arran  Islands,  co.  Galway,”  Journ. 
Brit.  Dent.  Assoc.,  vol.  xxiii,  p.  652. 

3 “ Variations  and  Diseases  of  the  Teeth  of  Horses,”  J.  F.  Colyer,  Trans. 
Odonto.  Soc.,  vol.  xxxviii,  p.  42. 
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extensive  destruction  of  the  teeth  had  occurred  (see  fig.  449) » 
Owing  to  the  arrangement  of  the  dental  tissues,  the  carious  tissue 


Fig.  449.1 — Maxillae  of  a horse  showing  extensive  caries  of  the  teeth. 


Fig.  450. — Skull  of  a dog  showing  caries  on  the  labial  aspects  of  the  teeth. 

is  removed  in  a great  measure  in  the  process  of  mastication,  so  that 
more  or  less  cup-shaped  depressions,  lined  with  a thin  layer  of 


1 From  Trans,  Odonto.  Soc. 
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softened  tooth  tissue,  are  formed.  Caries  is  also  met  with  in  the 
dog  (fig.  450)  land  in  certain  animals  in  captivity,  such  as  the 
monkey  and  rodents. 

Caries  is  rare  in  animals  in  the  wild  state  with  the  exception  of 
monkeys.  Among  these  animals  the  genus  Cebus  seems  especially 
liable  to  be  attacked,  for  in  137  specimens  examined  eleven  showed 
caries,  and  in  three  cases  the  disease  was  extensive. 

(B)  FEEQUENCY  IN  INDIVIDUAL  TEETH 

The  various  groups  of  teeth  in  human  beings  are  subject  to 
caries  in  different  degrees.  The  statistics  bearing  on  this  question 
are  nearly  all  derived  from  records  of  extractions  and  it  is  needless 
to  say  that  statistics  so  obtained  will  not  correctly  represent  the 
relative  tendency  to  caries  in  the  different  groups.  The  first 
permanent  molars  are  more  subject  to  caries  than  other  teeth,  and 
the  mandibular  more  than  the  maxillary.  These  teeth  are  erupted 
early  and  the  liability  to  caries  is  due  to  the  unhygienic  conditions 
in  the  mouth  at  this  period  rather  than  to  any  inherent,  structural 
defect.  The  caries  nearly  always  commences  on  the  occluding 
surfaces.  These  teeth  are  probably  less  liable  to  decay  on  the 
approximal  surfaces  than  the  maxillary  premolars.  The  second 
molars  probably  follow  next  to  the  first  molars  in  their  liability  to 
caries,  the  mandibular  being  attacked  more  frequently  than  the 
maxillary.  It  is  extremely  difficult,  without  trustworthy  statistics, 
to  place  the  incisors  and  premolars  correctly  as  regards  their 
liability  to  caries.  Experience  affords  little  evidence  on  which 
to  choose  between  the  first  and  second  maxillary  premolars  in  this 
respect,  but  with  regard  to  the  mandibular  premolars  the  liability 
to  caries  is  more  marked  in  the  second  than  in  the  first.  The 
mandibular  incisors  are  comparatively  immune  to  caries,  and  this 
is  due  as  much  to  their  shape  as  to  the  constant  mechanical  cleans- 
ing action  of  the  tongue  and  lips.  The  liability  of  the  third  molars 
to  caries  in  mouths  where  all  tire  teeth  are  present  is  attributable 
to  difficulty  in  keeping  them  free  from  the  lodgment  of  food  debris. 

Frequency  in  Relation  to  Sex  and  Age. — It  is  generally  supposed 
that  caries  is  more  common  in  females  than  males.  The  observa- 
tion of  Rose^  on  6,280  children,  boys  and  girls  being  about  equally 
divided,  showed  the  percentage  of  caries  in  boys  to  be  26  and  girls 


1 Rose:  “On  the  Decay  of  Teeth  in  the  National  Schools  of  Germany,” 
Oesterreich-Ungarische  Vierteljahrsschrift  fiir  Zahnheilkunde,  translated  in 
Ash’s  Quarterly  Circular,  March  and  June,  1895. 
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26’2.  Caries  is  moiie  active  during  the  period  of  growth  of  the  f 
individual  than  subsequently.  A fresh  period  of  activity  often  J 
appears  with  conditions  which  lead  to  exposure  of  the  roots  of  the  ^ 
teeth,  the  caries  commencing  in  the  cementum.  V 

(C)  MOEBID  ANATOMY  AND  PATHOLOGY  : 

(1)  MACROSCOPICAL  APPEARANCES 

(a)  Enamel. — In  the  enamel,  the  naked-eye  appearances  of  - 
caries  can  best  be  observed  upon  the  approximal  side  of  a molar  ? 
or  premolar.  The  first  indication  of  the  presence  of  caries  is  that  " 
the  enamel  loses  its  normal  polish  and  translucenc3\  Next,  a 
whitish  spot  appears  which  gradually  becomes  darker.  When  the  . 

I 

% 

i 


process  is  slow,  the  discoloration  is  more  marked  than  when  the 
process  is  rapid.  As  the  enamel  prisms  become  disorganized,  they 
are  mechanically  washed  away  and  a cavity  is  left  which  varies 
somewhat  in  form,  being  sometimes  broad  and  shallow  with  indis- 


i 

f 

X 35. 

Fig.  451.1 — Decalcification  of  the  enamel  without  loss  of  substance  (Miller). 


1 From  Dental  Cosmos. 


Fig.  452.1 — Primary  and  secondary  caries  of  enamel,  stowing’  marked 
difference  in  their  character  (Miller). 

When  the  decay  which  has  started  on  an  approximal  surface 
reaches  the  under  surface  of  the  enamel  of  the  crown  (as  is 
frequently  the  case  in  molars  and  premolars),  the  enamel  at  that 
part  appears  bluish-white  and  translucent,  especially  by  artificial 
light.  This  appearance  is  produced  by  the  decalcified  tissue  which 
has  not  been  removed  by  the  saliva.  As  the  caries  reaches  the 
surface,  the  enamel  grows  whiter,  and  eventually  becomes  so  thin 
that  mastication  fractures  it,  and  the  under  surface  is  found  to  be 


CARIES  OF  THE  TEETH 


327 


tinguishable  margins,  at  other  times  deep  with  sharp,  rugged 
margins.  The  destruction  advances  until  the  dentine  is  reached. 

At  times  decalcification  may  have  attacked  the  dentine  before 
any  disintegration  of  the  enamel  has  occurred  (see  fig.  451). 


When  caries  commences  on  the  approximal  aspects  of  the 
teeth,  the  actual  point  of  contact  is  not  always  decalcified,  but 
around  it  is  a zone  showing  decalcification.  This  zone  corresponds 
to  the  area  on  the  tooth  where  fluid  would  be  held  by  capillary 
attraction. 


1 From  Dental  Cosmos. 


Fig.  453.1 — Secondary  caries  of  enamel.  The  acid  destroys  the  enamel,  as 
it  advances.  Apparent  increased  transparency  of  the  enamel  (Miller). 

as  in  caries  of  the  enamel,  the  discoloration  depends  to  a great 
extent  upon  the  rate  of  progress  of  the  disease. 

Caries  may  spread  in  any  direction  and  with  varying  degrees  of 
rapidity.  The  rapidity  of  its  progress  depends  upon  the  intensity 
of  action  of  the  various  ferments.  The  direction  taken  is  largely 
determined  by  the  (Structure  of  the  tooth.  In  a tooth  of  ordinary 
structure  the  cavity  formed  is  somewhat  cone-shaped,  the  apex  of 
the  cone  being  towards  the  pulp.  In  badly  developed  teeth-  with 
a large  number  of  interglobular  spaces,  the  decay  will  extend 
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of  a soft,  cheesy  consistency.  Caries  commencing  on  the  dentinal 
aspect  of  the  enamel  and  proceeding  to  the  surface  is  known  as 
**  i&eeondary  enamel  decay  ” (figs.  452  and  453). 

(b)  Dentine. — The  appearances  of  caries  in  dentine  differ  con- 
siderably from  those  in  enamel.  This  tissue  becomes  of  a tough 
cartilaginous  consistence,  and  not  soft  and  cheesy  as  with  the 
enamel.  After  softening,  the  tissue  undergoes  disintegration  and 
a cavity  is  formed.  Pigmentation  accompanies  the  process  and. 


1 From  Dental  Cosmos. 
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laterally  and  considerably  undermine  the  enamel,  whilst  in  teeth 
where  the  dentine  is  well  calcified  the  decay  will  extend  more  in 
the  direction  of  the  pulp  than  laterally,  giving  rise  to  what  is  known 
as  “ penetrating  caries.” 

In  hypoplastic  teeth  the  caries  often  extends  rapidly  near  the 
junction  of  the  enamel  with  the  dentine  and  causes  the  enamel  to 
break  away,  producing  an  appearance  as  illustrated  in  fig.  454. 

In  “ rapid  caries  ” the  dentine  can  be  reipoved  in  large  leathery 
masses,  the  action  of  the  acid  being  more  rapid  than  that  of  the 
peptonizing  organisms.  This  condition  is  called  “ caries  humida/’ 
When  the  carious  process  is  slow,  the  action  of  the  peptonizing 
organisms  almost  keeps  pace  with  the  action  of  the  acids. 

(c)  Cementum. — Caries  of  the  cementum  is  less  common  than 
caries  of  the  dentine  or  of  the  enamel.  It  generally  starts  at  the 
neck  of  the  tooth,  though  it  may  attack  any  part  of  the  root  when 
the  roots  are  exposed  through  loss  of  the  periodontal  membrane. 


Fig.  454. 

The  cemental  tissue  first  becomes  softened,  and  disintegration 
follows,  leading  to  the  formation  of  shallow  cavities.  The  cavities 
become  widely  extended,  but  owing  to  there  being  no  circumscribed 
points  of  retention,  they  are  seldom  deep.  An  exception,  however, 
occurs  at  the  angle  formed  by  two  roots  of  a molar,  the  cavity  at 
these  points  often  becoming  deep. 

(d)  Enamel  Cuticle. — The  naked-eye  appearance  of  decay  of  the 
enamel  cuticle  is  a more  or  less  pronounced  discoloration. 

(e)  Phenomena  accompanying  caries: — 

(i)  Translucency. 

(ii)  Pigmentation  of  the  disintegrated  parts. 

(i)  Translucency. — If  the  dentine  of  a tooth  in  which  caries  is 
in  progress  be  examined,  it  will  be  found  that  in  the  part  situated 
between  the  pulp  and  the  caries  the  tissue  appears,  translucent 
• (fig.  455).  The  translucent  zone  is  best  observed  in  those  teeth  in 
which  the  enamel  only  is  attacked  and  the  dentine  is  perfectly 
sound.  The  affected  area  assumes  the  shape  of  a cone  with  its 
apex  towards  the  pulp  and  on  either  side  of  this  area  two  opaque 
lines  will  usually  be  seen. 
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There  is  a difference  of  opinion  as  to  the  cause  of  this  trans- 
lucenc}^  The  opacity  of  normal  dentine  is  due  to  the  fact  that 
the  matrix  and  the  contents  of  the  tubes  have  different  refractive 
indices.  If  these  indices  are  approximated  the  dentine  becomes 
translucent.  The  difference  in  the  refractive  indices  would  be 
removed  (1)  if  the  matrix  were  transformed  so  as  to  resemble  the 
contents,  i.e.,  by  de calcification  of  the  matrix;  (2)  if  the  tubes 
became  filled  with  materials  resembling  the  matrix,  i.e.,  by  caU 
cification  of  the  tube  contents. 


X no. 

Fig.  455.1 — Section  of  molar  showing  typical  translucent  zone  in  the 
dentine  (Miller). 

The  following  facts  support  the  view  that  the  translucency  is 
due  to  a change  in  the  contents  of  the  tubes:  — 

(a)  Injury  of  the  dentinal  fibrils  causes  reaction  in  the  pulp, 
leading  to  the  formation  of  adventitious  dentine  at  the  point 
corresponding  to  the  commencement  of  such  fibrils  on  the  surface 
of  the  pulp. 

(/))  The  diameter  of  the  tubes,  according  to  Walkhoff  and 
Baume,  is  distinctl}'’  lessened  in  the  translucent  zone. 

(c)  Chemical  analyses  of  the  dentine  forming  the  translucent 
zone  have  been  carried  out  by  Miller  and  Jeserich.  The  former 
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found  71 '9  per  cent,  ash  from  translucent  zone  dentine  and  72*1  per 
cent,  from  the  normal  dentme  of  the  same  teeth,  a difference  which 
is  quite  likely  to  be  due  to  an  error  of  experiment.  Dr.  Jeserich’s 
results  gave  68  per  cent,  for  the  normal  and  69' 5 per  cent,  for  the 
translucent  dentine.  The  experiments,  therefore,  do  not  point  to 
decalcification  as  the  cause  of  translucency. 

(d)  Stains  do  not  readily  affect  the  translucent  zone.  Partially 
decalcified  dentine  is  readily  stained  with  eosin,  but  the  stain  has 
little  effect  on  the  translucent  zone. 

(e)  Charters  White  has  found  that  in  specimens  in  wdiich  the 
dentinal  tubes  are  permeated  with  coloured  collodion,  the  tubes  in 
the  translucent  zone  are  only  slightly  permeable. 

(/)  If  the  translucent  zone  .were  the  result  of  decalcification  we 
should  expect  to  find  it  in  all  sides  of  the  carious  cavity,  but  this 
is  not  the  case,  the  only  portion  of  the  dentine  affected  being  that 
containing  fibrils  which  have  been  injured  by  the  carious  process. 

(g)  In  artificial  caries  there  is  no  translucent  zone. 

(Ji)  In  caries  progressing  in  pulpless  teeth  tJiere  is  no  translucent 
zone.  Miller  examined  sixty  teeth  which  had  been  worn  in  the 
mouth  on  plates.  Most  of  the  teeth  showed  various  stages  of  decay, 
but  translucency  was  only  present  in  one,  and  even  in  that  one  it 
was  impossible  to  sa}^  that  the  translucency  had  not  originated  when 
the  pulp  was  alive. 

The  theory  that  translucency  is  due  to  decalcification  of  the 
matrix  is  based  mainly  on  the  assertion  of  certain  observers  that 
the  translucent  zone  is  present  in  teeth  used  as  artificial  substitutes. 

F.  J.  Bennett^  states  that  in  some  specimens  he  has  noticed 
the  tubes  thickened  and  enlarged  in  the  translucent  zone.  He  is 
of  opinion  that  in  a specimen  of  a maxillary  central  incisor  which 
had  been  mounted  on  a plate  and  afterwards  affected  by  caries  he 
found  a translucent  zone.  It  would,  however,  be  exceedingly 
difficult  to  prove  that  the  translucency  was  not  present  in  this  tooth 
prior  to  its  use  as  a substitute. 

(ii)  Pigmentation. — The  pigmentation  accompanying  caries 
varies  from  a pale  yellow  to  a black;  the  more  acute  the  process, 
as  a rule,  the  lighter  the  colour.  As  the  discoloration  in  carious 
teeth  is  produced  solely,  by  outside  agency  and  is  also  seen  in 
dentine  free  from  caries  it  may  be  safely  assumed  that  it  is  merely 
an  incidental  phenomenon  of  the  disease  and  not  an  active  agent 
in  producing  the  disease.  The  discoloration  is  in  all  probability 
produced  by  the  action  of  chromogenic  bacteria. 


1 Trans.  Odonto.  Soc.,  vol.  xxvii,  1895,  p.  155. 
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X 1,500. 


Fig.  456. — The  modus  operandi  of  the  process  of  caries,  according  to  Leon 
Williams,  varies  somewhat,  in  different  specimens.  In  this  specimen,  the 
sectional  masses  of  the  enamel  rods  are  being  set  free  by  the  solution  of  the 
cement  substance  which  unites  them. 


X 1,500. 

Fig.  457. — The  felt-like  mass  of  micro-organisms  has  been  removed  to  show 
the  action  of  the  acids  on  the  ends  of  the  enamel  rods  at  the  decaying  surface. 
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Fig.  458. — Showing  commencement  of  the  carious  process.  The  felt-like 
mass  of  micro-organisms  is  seen  attached  to  the  surface.  The  cone-shaped 
cavities  between  the  enamel  prisms,  produced  by  solution  of  the  cement 
substance  between  the  enamel  rods,  are  also  shown. 


Fig.  459. — Showing  the  commencement  of  the  formation  of  a carious  cavity 
in  the  enamel.  The  cavity  is  seen  to  be  lined  with  the  felt-like  mass  of 
micro-organisms  similar  to  those  seen  on  the  surface  of  the  enamel  at  the 
commencement  of  decay. 
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Fig.  460. — Section  showing-  felt-like  mass  of  micro-organisms  attached  to  fl 
surface  of  enamel.  Photomicrograph  by  Leon  Williams. 

(3)  MICROSCOPICAL  APPEARANCES  m\ 

(a)  Enamel. — For  microscopical  examination,  thin  sections  mustMj 
be  prepared  by  grinding  and  stained  to  show  tlie  micro-organisms.  B j 
Sections  of  carious  enamel  (fig.  460),  acoordiing  to  Leon  Williams  S | 
and  others,  show  the  surface  to  be  covered  with  a felt-like  mass  oW  \ 


(2)  CHEMICAL  CHANGES 

The  chemical  changes  which  take  place  in  carious  teeth  consist] 
in  a decrease  in  the  amount  of  lime  salts,  with  loss,  also  of  organici 
matter.  In  analyses  undertaken  by  Miller  it  was  found  that  carious' 
dentine  contained  only  about  one-thirteenth  of  its  original  amount 
of  lime  salts  while  the  organic  material  was  also  reduced  by 
two-fifths. 
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micro-organisms.  The  enamel  is  decalcified  between  the  rods  and 
the  interstitial  cement  substance,  the  enamel  globules  thus  unbound 
being  either  dissolved  or  washed  away.  The  enamel  may  be 
penetrated  to  a considerable  depth  before  any  breaking  down  of  the 
tissue  occurs. 


X 800. 

Fig,  461. — Showing  commencement  of  caries.  Enamel  rods  separated  by 
solution  of  cement  substance  and  discoloured  by  action  of  acid.  From  a 
photomicrograph  by  Leon  Williams. 


An  interesting  contribution  to  the  study  of  caries  of  the  enamel 
was  published  by  Leon  Williams  in  the  Dental  Cosmos,  March, 
1897,  et  seq. 

The  various  stages  of  caries  of  the  enamel  are  shown  in  figs. 
456  to  466. 
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X 1,200. 


Fig.  462. — Section  of  carious  enamel,  showing  destruction  of  tissue  by  i 
solution  of  cement  substance  around  enamel  rods  and  globular  bodies.  From 
a photomicrograph  by  Leon  Williams. 


1 
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Fig.  463. — Section  showing  progress  of  slow  decay  marked  by  deep  dis- 
coloration of  the  tissue.  The  felt-like  mass,  of  micro-organisms  on  the  surface 
is  also  seen.  From  a photomicrograph  by  Leon  Williams. 


22 
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Fig.  464. — Similar  to  the  section  shown  in  fig.  463,  but  under  a much 
higher  power.  At  the  upper  left-hand  corner,  the  ends  of  the  enamel  rods^ 
are  seen  projecting,  showing  that  the  cement  substance  is  first  acted  on  by  it 
the  acid  of  decay.  From  a photomicrograph  by  Leon  Williams. 


CARIES  OF  THE  TEETH 


339 


The  four  diagrams  figs.  456  to  459  are  from  drawings  by  Leon 
Williams. 

The  five  figures  460  to  464  are  from  sections  of  carious  enamel 
prepared  by  Leon  Williams.^ 


Fig.  465. — Secondary  enamel  decay,  (a)  partially  decalcified  enamel, 
which  has  slightly  taken  the  staining  material;  (b)  zone  of  infected  enamel, 
showing  masses  of  micro-organisms  working  their  way  into  the  decalcifying 
zone  (Miller). 


Fig.  466. — Disruption  of  prisms  in  secondary  enamel  decay  (Miller). 

In  several  of  the  preceding  figures  a felt-like  mass  of  micro- 
organisms  is  seen  adhering  to  the  surface  of  the  enamel.  Leon 


II  am  indebted  to  Dr.  Leon  Williams  for  the  use  of  the  blocks  of  figs.  456 
to  459,  and  also  for  the  photomicrographs  reproducd  in  figs.  460  to  464. 
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Fig.  468. — Extensive  bacterial  plaque  without  a trace  of  caries  (Miller). 
From  Dental  Cosmos. 


Fig.  467. — Extensive  caries  without  bacterial  plaque  (Miller). 
Dental  Cosmos.  . 


From 


Fig.  469. — Longitudinal  section  of  carious  dentine.  Photomicrograph  by 
A.  Pringle. 
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Williams  and  G.  V.  Black  attach  considerable  significance  to  these 
“ bacterial  plaques.”  These  “ plaques  ” are  not  a necessary  accom- 
paniment of  the  carious  process,  and  they  can,  moreover,  be 
demonstrajted  in  teeth  without  a trace  of  caries.  (See  figs.  467 
and  468).  "■ 

(h)  Dentine. — If  longitudinal  sections  of  carious  dentine  which 
have  been  stained  to  demonstrate  micro-organisms  be-  examined 
microscopically,  the  following  points  will  be  observed. 

Under  a Low  Power  (80  mag.). — Bordering  the  surface  (fig.  469) 


the  dentine  is  hollowed  out  in  an  irregular  manner,  the  cavities 
presenting  no  definite  shape  (a).  A little  deeper  in  the  substance 
of  the  dentine  irregular  masses  of  stain  can  be  detected  (b),  and, 
in  places,  the  stain  presents  a globular  appearance  (c).  Lower 
down,  streaks  of  stain  are  to  be  seen  (d),  while  still  further  down 
the  dentine  is  unstained  (e). 

Under  a Higher  Power  (150  mag.). — Tracing  the  process  in  the 
reverse  order,  namely,  from  within  outwards,  we  notice  that:  — 

(i)  The  unstained  part  (e)  is  dentine  in  a decalcified  condition. 

(ii)  The  streaks  of  stain  (d)  are  micro-organisms  occupying  the 
'dentinal  tubes. 
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X 150. 

Fig.  470. — ^Longitudinal  section  of  carious  dentine,  showing  liquefaction 
foci.  Photomicrograph  by  A.  Pringle. 


X 650. 

Fig.  471. — Longitudinal  section  of  carious  dentine,  showing  rod-shaped 
organisms  in  tubes.  Photomicrograph  by  J.  Howard  Mummery. 
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Fig.  472. — Longitudinal  section  of  carious  dentine,  showing  tubes  filled 
with  micrococci.  Photomicrograph  by  J.  Howard  Mummery. 


X 650. 


Fig.  473. — Longitudinal  section  of  carious  dentine,  showing  tubes  filled 
with  organisms.  Photomicrograph  by  J.  Howard  Mummery. 
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(iii)  The  globular  masses  are  micro-organisms  occupying  the 
tubes  and  the  structure  between  the  tubes,  in  other  words,  the 
dentine  matrix  has  disappeared  and  micro-organisms  have  taken  its 
place.  These  globular  masses  have  been  termed  “ liquefaction  foci  " 
(fig.  470). 

(iv)  The  irregular  masses  are  formed  by  the  fusion  of  “ lique- 
faction foci.” 

In  sections  containing  interglobular  spaces,  the  spaces  are 
generally  seen  to  be  filled  with  masses  of  organisms,  although 
occasionally  they  appear  to  be  quite  free  from  infection.  Figs.  471 


Fig.  474. — Carious  dentine,  showing  that,  laterally,  the  boundary  between 
the  infected  and  non-infected  parts  may  be  very  regular  (Miller). 

to  473  are  longitudinal  sections  through  carious  dentine  stained  to 
demonstrate  the  micro-organisms. 

If  sections  of  carious  dentine  are  stained  to  demonstrate  the 
micro-organisms  only,  it  can  be  shown  that  the  softening  of  the 
dentine  precedes  the  infection.  Examine  such  a section  and  it  will 
be  seen  that  the  softened  parts  towards  the  cavity  are  stained,  and 
towards  the  healthy  dentine  unstained,  which  clearly  shows  that 
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the  softening  precedes  the  infection.  Miller  has  termed  the  un- 
f stained  portion  the  “ non-infected  zone.”  The  micro-organisms 
^show  a greater  tendency  to  spread  towards  the  pulp  than  in  a lateral 
direction,  but  this  is  not  always  the  case  where  a large  number  of 
interglobular  spaces  are  present.  The  dividing  line  between  the 
infected  and  the  non-;inlfiected  zones  is  often  well  marked  (fig.  474), 
and  though  the  majority  of  tubes  near  the  surface  are  infected, 
the  infection  is  not  noticeable  in  the  deeper  parts.  Near  the 
margin,  leptothrix  is  mainly  found,  while  the  tubes  are  generally 
filled  with  micrococci  or  simple  bacilli. 


Fig.  475. — Eow  of  shining  granules  in  the  tubules  from  a tooth  used  as 
an  artificial  substitute  (Miller). 

The  Infection  is  often  of  a Mixed  Character. — Micrococci  and 
bacilli  are  usually  present  and  generally  in  separate  tubules,  but  a 
single  tubule  may  contain  a mixed  infection. 

In  addition  to  micro-organisms,  rod-shaped  fragments  or  elements 
can  usually  he  demonstrated  in  the  tuhules  and  are  also  seen  in 
artificially  produced  caries.  These  elements,  the  source  of  which 
is  not  definitely  known,  are  conjectured  to  be  either  (i)  portions  of 
consolidated  fibrils;  (ii)  pieces  of  the  sheaths  of  Neumann;  or 
(iii)  casts  of  the  enlarged  fibrils.  Miller  finds  that  these  elements 
disappear  immediately  they  are  brought  into  contact  with  inorganic 
acids  (dilute  sulphuric  acid),  but  become  more  distinct  when  organic 
acids  are  used,  and  he  therefore  thinks  it  probable  that  they  are 
lime  formations.  Rows  of  shining  in'egular  granules  are  also  met 
with  generally  in  the  area  in  advance  of  the  caries  (fig.  475).*  It  is 
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possible  that  these  granules  have  the  same  origin  as  the  rod-shaped 
elements,  for,  if  the  latter  be  crushed,  granules  can  be  produced. 

Transverse  sections  near  the  carious  cavity  show  the  tubes 
enlarged  and  filled  with  micro-organisms  (fig.  476).  In  transverse 
sections  taken  nearer  to  the  normal  dentine,  it  is  found  that  the 
sheath  of  the  dentinal  tubes  is  considerably  enlarged,  owing, 
probably,  to  decalcification.  The  appearance  of  the  dentine  in  this 
condition  has  been  termed  the  tobacco-pipe  appearance  (Tomes). 
This  is  shown  in  fig.  477. 

The  tobacco-pipe  appearance  is  also  seen  in  caries  occurring 
in  teeth  used  as  substitutes,  and  in  caries  produced  by  artificial 
means. 


X 650.  I 

Fig.  476. — Transverse  section  of  carious  dentine,  showing  enlarged  tubes  ' 
filled  with  micro-organisms.  j 

■ i 

In  the  Trans.  Odonto.  Soc.,  vol.  xxiv,  p.  90,  C.  S.  Tomes  has 
figured  a tooth  found  in  the  graveyard  of  an  old  church.  The 
cementum  and  dentine  of  this  tooth  have  been  bored  in  many 
directions  by  a fungus,  probably  the  Saccharomyces  mycoderma 
(Miller).  The  penetration  of  the  dentine  b}^  Saccharomyces  myco- 
derma is,  according  to  Miller,  frcquentl}’  seen  in  teeth  used  as  ' 
artificial  substitutes.  It  is  not  at  all  improbable  that  other  fimgi  | 
may  possess  the  power  of  penetrating  dentine.  ! 

Y.  J.  Bennett  has  recently  sliown  so;ne  teeth  from  graves  in  1 
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Central  America,  with  the  dentine  almost  completely  destroyed  by 
a fungus. 

(c)  Cementum. — Caries  of  cementurn  (fig.  478)  resembles  caries 
of  dentine  in  some  details,  especially  when  the  micro-organisms 
penetrate,  as  they  commonly  do,  along  the  lines  of  Sharpey’s  fibres. 
The  decalcified  tissue  is  destroyed  in  precisely  the  same  manner 
as  in  caries  of  the  dentine. 

(d)  The  Effect  of  Caries  on  the  Pulp. — This  portion  of  the 
subject  is  dealt  with  in  detail  in  a later  chapter  treating  of  the 
pathology  of  the  dental  pulp. 


X 200. 

Fig,  477. — Photomicrograph  by  A.  Pringle. 

(4)  BACTERIOLOGY 


. The  organisms  concerned  in  the  process  of  dental  caries  have 
been  divided  by  K.  W.  Goadby  into  two  groups;  — 

(а)  Acid-forming  bacteria,  or  bacteria  capable  of  producing  acids 
by  the  fermentation  of  carbohydrates.  The  weak  acids  formed 
from  the  decomposition  of  proteids  are  incapable  of  attacking  the 
lime  -salts  of  the  tooth. 

(б)  Liquefying  bacteria  which,  either  by  their  own  action  or 
the  production  of  proteolytic  enzymes,  cause  digestion  of  the 
decalcified  dentine. 

Goadby  has  also  showm  that  the  numbers  and  varieties  of 
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bacteria  on  the  surface  of  a carious  cavity  are  more  numerous  than 
in  the  deeper  layers;  the  species  on  the  surface  of  carious  dentine 
are  mostly  aerobic  liquefiers,  many  of  them  liquefying  gelatin  with 
great  rapidity,  and  in  addition  coagulated  blood-.serum.  Most  of 
the  organisms  liquefying  coagulated  blood-serum  will  digest  decal- 
cified dentine.  A small  fraction  are  anaerobic  liquefiers.  The 
organisms  from  the  deeper  layer  of  caries  are  rarely  liquefying 


bacteria,  but  nearly  all  of  them  are  capable  of  the  production  of 
acid  from  carbohydrates,  especially  glucose,  maltose,  and  lactose. 


Fig.  478.1 — Caries  in  cementum.  From  a preparation  by  Miller.  Photo- 1 
micrograph  by  J.  Howard  Mummery.  ] 

The  organisms  on  the  surface  of  carious  dentine  often  possess  tlie! 
power  of  discolouring  the  medium  upon  which  they  are  originally 
grown,  whilst  those  from  the  deeper  layers  rarely  possess  this'; 
power.  \ 

Goadby  states  that  not  all  organisms  capable  of  liquefying 
nutrient  gelatin  also  possess  the  power  of  digesting  the  decalcified  j 
tooth  cartilage  or  chondrinogen.  From  the  deeper  layer  of  the 
carious  dentine  he  has  frequently  isolated  an  organism  for  which: 
he  suggests  the  name  Bacilhis  yiecrodenfalis,  and  he  seems  to  thinkl 
that  this  organism  may  stand  in  some  causal  relationship  to  caries,  ^ 


X 600. 


1 From  Journ.  Brit.  Deni.  .Assoc. 
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inasmuch  as  its  characteristics  fit  in  with  the  process  of  decay.  In 
sixteen  out  of  twenty  cases  he  obtained  the  S>.  brevis,  and  as  this 
organism  and  the  B,  necrodentalis  are  facultative  anaerobics  and 
are  both  acid  producers,  he  considers  that  they  may  be  largely 
instrumental  in  decalcifying  the  matrix  prior  to  its  disintegration 
by  other  organisms. 

Another  organism,  hitherto  unrecognized  in  the  mouth,  has  been 
found  by  Goadby  constantly  associated  with  organisms  from  the 
surface  of  carious  dentine,  and  in  two  out  of  twenty  cases  with 
organisms  from  the  deeper  layers.  This  organism,  he  considers, 
belongs  to  the  Streptothricce,  and  has  been  termed  by  him  the 
Streptothrix  huccalis.  The  following  is  a list  of  the  bacteria  of 
dental  caries  as  given  by  Goadby:  — 


Acid-forming  Bacteria. 


■>:'  Streptococcus  brevis 

B.  necrodentalis  (Goadby) 
5 S.  albus  . 

, S.  brevis 
V Sarcina  lutea 
•-  ,,'  aurantiaca 

,,  alba  (Eis’enberg) 
S.  albus 
S.  aureus 


j.Deep  layers  of  carious  dentine. 

> Superficial  layers  of  carious  dentine. 


Bacteria  which  liquefy  Dentine  {decalcified). 

None  isolated  as  yet.  Deep  layers  of  carious  dentine. 

Bacillus  mesentericus  ruber  {vulgatus),  Gisen.  \ 

B.  mesentericus  vulgatus. 

B.  mesentericus  fuscus. 

B.  septus  {B.  furvus). 

B.  liquefaciens  fiuorescens. 

B.  sub  tills. 

Proteus  zenkeri. 

B.  plexiformis  (Goadby) 

B.  maximus  buccalis  (Goadby)  / 

A careful  study  of  the  Micro-organisms  of  Dental  Caries  has 
been  published  by  Howe.^  The  investigation  was  carried  out  as 
follows : — 

(1)  Fillings  were  inserted  over  the  carious  mass,  care  being 
taken* not  to  injure  the  flora  in  any  way;  by  this  means’  it  was 


Superficial  layers 
of 

carious  dentine. 


1 Dental  Cosmos,  October,  1917. 
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hoped  that  the  extraneous  flora  would  die,  while  the  flora  that  was 
most  resistant  in  this  environment  would  live.  After  a period  of 
from  six  weeks  to  three  months  the  fillings  were  removed  and  the 
underlying  carious  dentine  was  examined. 

(2)  Fillings  having  slight  antiseptic  properties  were  placed  over 
the  carious  dentine,  but  left  for  a much  'shorter  period.  This  was 
done  in  the  hope  that  the  bacteria  readily  affected  by  the  antiseptic 
would  give  way  to  the  more  sturdy  and  vigorous  flora  intimately 
associated  with  caries. 

(3)  The  carious  dentine  in  the  open  cavity  w^as  examined.  In 
all  cases  the  carious  dentine  was  removed  in  three  layers  (a)  super- 
ficial; (b)  middle;  (c)  deep — layer  (c)  included  dentine  apparently 
unaffected.  Cultures  w^ere  made  from  each  stratum  in  agar, 
glucose-agar,  bouillon,  and  blood-serum.  It  was  found  that  the 
only  constant  flora  present  belonged  to  the  Moro-Tissier  group  of 
organisms,  and  nothing  else  was  present  in  the  cavities  that  had 
had  the  extraneous  flora  excluded  by  fillings,  and  nothing  else  Avas 
present  in  38  per  cent,  of  the  open  cavities. 

These  researches  are  of  interest,  but  they  do  not  demonstrate 
that  the  Moro-Tissier  group  is  the  organism  responsible  for  the 
fermentation  of  the  carbohjMrates. 

The  foregoing  particulars  relating  to  the  bacteriology  of  caries 
show  that  as  yet  nothing  is  definitely  known  as  to  the  exact  relation 
of  the  various  organisms  to  the  carious  process.  Eesearch  might 
with  advantage  be  made  in  the  direction  of  producing  artificial  caries 
with  the  various  types. 

(5)  THE  SOURCE  OF  THE  ACID 

The  principal  acid  formed  is  lactic,  from  amylaceous  and 
saccharine  substances,  which  find  a lodgment  on  the  tooth,  and 
undergo  fermentation.  In  the  Case  of  sugars,  those  belonging  to 
the  grape-sugar  group,  namely,  dextrose,  levulose,  galactose, 
and  maltose,  are  directly  fermentable  according  to  the  equation 
C,H,A=2C3H,03 

Cane-sugar  and  milk  sugar  are  only  fermentable  after  hydrari- 
z at  i on — 

(Cane-sugar)  (Dextrose)  (Levulose) 

The  dextrose  and  levulose  are*  then  acted  on  by  the  lactic  acid 
ferment. 

In  the  case  of  starch,  the  ptyalin  transforms  the  starch  into 
grape-sugar,  which  is  then  directly  fermentable. 
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Experiments  have  proved  that,  when  fermentable  albuminous 
materials  are  combined  with  saliva,  little  acid  is  formed,  which 
soon  disappears;  wdiile,  when  the  putrefaction  of  albuminous  sub- 
stances, such  as  meat,  takes  place  in  the  mouth,  acids  are  formed, 
but  they  are  more  than  neutralized  by  the  various  alkaline  products 
which  appear,  so  that  the  reaction  of  the  medium  is  distinctly 
alkaline.  Vegetable  food  is  less  likely  to  ferment  when  raw  than 
when  cooked. 

When  once  decalcification  by  means  of  the  acids  has  taken  place, 
the  remaining  organic  portion  of  the  tooth  substance  is  dissolved 
by  the  action  of  bacteria  which  perform  their  work  by  acting  upon 
the  dentine  in  much  the  same  way  as  the  pepsin  of  the  gastric  juice 
acts  upon  albuminous  materials.  The  view  that  the  acid  is  formed 
directly  from  the  fermentation  of  food  is  not  held  by  all  observers. 

The  following  table,  suggested  by  Howard  Mummery  and 
the  late  Dr.  Miller,  shows  the  part  that  the  different  classes  of  food- 
stuffs play  in  the  production  of  caries. 


/Proteids  / 

/ (nitro-  J Their  decomposition  by  bacteria  gives  rise  to  a large  number  of 
genous  1 different  products  resulting  in  an  alkaline  reaction, 
foods)  ( 


Carbo- 

hydrates 


/Cellulose 


Starch 


The  action  of  bacteria  on  this  substance  in  the  mouth 
(probably  but  slight)  has  not  been  determined. 


Sugar 


Dextrose 

or 

maltose 

Dextrine’ 


Fermentable 


Non- ferment- 
able 


t> 

-Q  -3 

ll 

^ Pa 


r d 

O -rH  M 
O 


Lactic  acid 

(and  traces  of  other  acids). 


Lactic  acid 

(and  traces  of  other  acids). 


Converted  into  fer- 
mentable sugar  by 
a hydrolytic  ferment 
contained  in  many 
bacteria,  e,g., 

C]2H220ii-f  H2O 

(Cane-sugar) 

= C,H,20«-f-C,H,2D, 

(Dextrose)  (Levulose) 


>>  <D 

s J 

Lactic  acid 
p ft  (and  traces 
"g  .g  of  other 
-g  o acids). 

o 


Fats 


f ? Fermentation  in  the  mouth  may  result  in  traces  of  fatty  acids, 
(but  so  far  undetected. 


’ Regarding  the  action  of  mouth  bacteria  on  dextrine  very  little  is  known. 
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Miller^  and,  indeed,  the  vast  majority  of  writers  believe  that 
the  acid  is  formed  from  solid  food.  It  seems  doubtful,  however, 
whether,  in  forming  this  opinion  they  have  attached  sufficient 
importance  t-o  the  fermentation  of  food  in  a fluid  state. 

It  has  been  shown  that  the  primary  decalcificatipn  of  the  enamel 
often  starts  around,  and  not  at,  the  point  of  contacts  This  fact 
would  seem  to  indicate  that  in  such  cases  the  food  is  in  a fluid 
condition,  and  is  maintained  around  the  point  of  contact  by 
capillary  attraction.  Again,  in  mouths  kept  absolutely  free  from 
solid  food,  caries  is  often  found  progressing  in  pits,  fissures,  &c., 
which  clearly  shows  that  the  disease  must  arise  from  the  action  of 
fluids,  and  not  solids. 

Solid  food  cannot  ferment  at  the  same  rapid  rate  as  liquid  food, 
and,  moreover,  with  solid  food  a certain  degree  of  solution  is  neces- 
sary in  order  that  the  organisms  may  produce  any  appreciable 
change.  The  reason  for  the  slower  fermentation  of  solid  or  pulpy 
substances  is  that  the  particles  cannot  move  so  freely  about  as  they 
can  in  a fluid.  In  solid  substances,  the  acid  formed  by  the  microbe 
in  its  immediate  neighbourhood  cannot  disperse,  and  consequently 
when  the  acid  has  been  raised  to  a certain  percentage  the  action  of 
the  organism  is  inhibited.  A full  recognition  of  the  fact  that  food 
in  a fluid  state  ferments  more  rapidly  than  in  a solid  condition,  will 
help  to  clear  the  way  to  an  understanding  of  the  etiology  of  the 
disease.  ' 

In  the  section  describing  the  microscopical  phenomena  of  carious 
enamel,  it  was  pointed  out  that  a felt-like  mass  of  micro-organisms 
was  constantly  present  on  the  surface  of  the  tooth.  Leon  Williams 
says  : ‘ ‘ This  mass  of  fungi  is  so  dense  and  adhesive  as  to  make  it 
highly  improbable  that  the  enamel  is  aflected,  except  in  rare  or 
special  instances,  by  any  acid  other  than  that  which  is  being 
excreted  by  the  bacteria  at  the  very  point  where  they  are  attached 
to  the  enamel.”  This  felt-like  mass,  however,  is  present  in  enamel 
not  undergoing  caries,  and  is  at  times  absent  in  cases  where  caries 
is  active,  facts  which  do  not  support  the  theory  advanced  by 
Williams. 

A.  Lohmann^  considers  that  the  mucin  is  the  agent  which  brings 
about  the  decalcification  of  the  enamel,  the  mucin  being  set  free 
from  its  combination  with  salts  by  the  action  of  some  acid.  He 


1 ‘‘  Micro-organisms  of  the  Human  Mouth,”  p.  205. 

- See  '‘The  Problem  of  Dental  Caries,”  S.  Colyer,  Dental  Becord,  vol. 
xxiv,  p.  301.  » 

Archiv  jiir  Zahnheilkunde,  June,  1904. 
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states  that:  “ On  account  of  the  short  stay  of  carbohydrates  ha  the 
mouth,  but  a very  slight  transformation  of  the  same  can  take  place, 
whereby  only  maltose  is  formed.  The  production  of  lactic  acid, 
however,  presupposes  the  formation  of  grape-sugar,  since  cane- 
sugar  undergoes  no  changes  whatever  in  the  saliva.  Consequently, 
lactic  acid  cannot  be  formed  in  the  mouth.”  This  question  was 
fully  dealt  with  by  Miller, ^ who  considers  that,  theoretically, 
logically  and  experimentally  the  hypothesis  of  Lohmann  is  not  in 
accordance  with  known  facts. 

Chnically,  there  is  evidence  to  show  that  mucus  is  causally 
related  to  caries.  Children  who,  in  consequence  of  being  mouth- 
breathers,  have  developed  a marginal  gingivitis  around  the  anterior 
teeth,  show  a marked  tendency  to  caries  on  the  approximal  and 
labial  aspects  of  the  anterior  teeth,  and  this  tendency  exists  even  in 
mouths  where  every  care  is  taken  to  cleanse  the  teeth  by  artificial 
means. 

Mucus  secreted  by  the  glands  of  the  mucous  membrane  often 
has  an  acid  reaction  which  is  due,  according  to  Kirk,  to  the 
presence  of  acid  phosphates  of  lime  and  soda.  It  seems  probable 
that  this  acid  reaction  is  in  some  way  related  to  the  rapid  caries 
of  these  cases,  and  the  fact  that,  in  mouth-breathers,  the  natural 
cleansing  of  the  teeth  is  interfered  with  would  appear  to  support 
this  view. 

(D)  SPONTANEOUS  AEEEST  OF  CAEIES 

The  carious  process  is  occasionally  found  to  have  been  arrested 
without  any  apparent  or  known  cause.  In  such  cases  the  teeth 
always  show  extensive  loss  of  tissue,  the  enamel  of  the  masticating 
surface,  and  often  of  the  sides,  having  disappeared.  The  exposed 
dentine  is  darkly  stained  and,  to  the  eye,  presents  a polished  appear- 
ance. Probing  will  show  that  the  dentine  is  hard,  possibly  harder 
than  in  the  normal  condition.  The  appearance  of  the  teeth  indicates 
that  the  carious  process,  during  activity,  was  general  and  rapid  in 
character.  Spontaneous  arrest  of  caries  may  occur  either  in 
deciduous  or  in  permanent  teeth,  but  only  in  those  with  living  pulps. 
Among  permanent  teeth,  this  condition  is  mostly  met  with  in  hypo- 
I plastic  first  permanent  molars.  Microscopical  examination  shows 
that  the  dentine  retains  the  colour  of  carious  dentine,  or  is  perhaps 
rather  darker.  The  surface  is  irregular,  the  dentinal  tubes,  which 
can  easily  be  seen  in  the  discoloured  part,  apparently  ending 
abruptly  on  the  surface. 


23 


* Dental  Cosmos,  November,  1905,  p.  1293. 
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In  four  sections  examined,  staining  failed  to  show  any  micro- 
organism except  at  those  spots  where  caries  was  recommencing. 
(See  fig.  479.) 

It  is  not  clear  how  the  arrest  of  the  carious  process  is  brought 
about.  Clinical  experience  shows  that  when  the  normal  functional 
activity  of  the  mouth  is  restored  and  care  is  taken  to  prevent  the 
lodgment  of  food-stuffs  on  the  teeth,  rapid  caries  may  often  be 
arrested.  It  has  been  suggested  that  the  hardening  of  the  dentine 
is  due  to  dehydration,  but,  as  the  teeth  are  constantly  bathed  in 
moisture,  it  appears  to  be  highly  improbable  that  dehydration  causes 
the  hardening.  It  seems  far  more  likely  that  the  arrest  is  due  to 
some  vital  activity  in  the  tooth  itself,  and  in  favour  of  this  view  it 
is  to  be  noted  that  the  carious  process  is  never  arrested  in  pulpless 


(I 


Fig.  479. — (a)  Portion  of  dentine  in  which  the  decay  has  became  arrested;  * 
(h)  translucent  zone;  (c)  normal  dentine;  (d)  a softened  patch  of  dentine  j 
showing  micro-organisms.  j 

teeth.  Arrest  of  caries  is  met  with  in  pulpless  teeth,  but  the  death 
of  the  pulp  always  occurs  after  the  arrest  of  the  caries. 

(E)  EXPEEIMENTAL  REPEODUCTION  OF  CAEIES 

The  production  of  caries  in  teeth  artificially  was  first  success- 
fully accomplished  by  Miller.  Teeth  which  were  perfectly  sound, 
but  of  various  degrees  of  density,  were  cut  into  pieces  of  different 
sizes  and  placed  in  a mixture  of  saliva,  meat  and  bread.  This  i 
mixture,  which  was  repeatedly  renewed,  was  kept  for  three  months  i 
at  98°  F.,  at  the  end  of  which  time  there  was  definite  caries  of  the 
teeth.  With  caries  produced  by  artificial  means  there  is  no  trans-  1 
lucency,  but  translucency  probably  forms  no  essential  part  of  the  * 
carious  process,  as  it  is  found  in  other  pathological  conditions  in 
the  mouth.  If  the  reaction  of  the  solution  in  which  the  teeth  are 
placed  becomes  alkaline,  or  if  the  teeth  are  exposed  to  tlie  air  (S 
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; to  the  action  of  different  articles  of  food,  such  as  coffee,  tea, 

: tobacco,  fruit,  &c.,  shades  of  colour  are  produced  similar  to  those 
[ fdund  in  the  mouth. 

V M.  Choquet  has  recorded^  an  interesting  experiment  in  which 
S he  isubmitted  normal  dentine  to  the  action  of  a pure  culture  of  a 
P micro-organism.  From  three  carious  teeth  which  had  been  filled 
he  isolated  five  species  of  micro-organisms.  From  one  of  these  he 
obtained  a pure  culture  and  applied  it  to  a small  cavity  drilled  in 

* 


Fig.  480.2 — Action  of  acid  upon  bruised  surface  (Miller). 


the  incisor  of  a sheep,  the  culture  being  retained  in  position  for 
nine  months.  The  dentine  at  the  end  of  this  period  was  found  to 
have  undergone  certain  changes,  namely,  softening  and  alteration 
in  colour.  The  appearances,  however,  were  in  no  way  typical  of 
carious  dentine  and  it  cannot  be  claimed  that  artificial  caries  was 
produced  in  this  experiment. 


1 International  Medical  Congress,  Paris,  1900,  reported  in  Brit.  Journ 
Dent.  Sci.,  November  15,  1900. 

2 From  Dental  Cosmos. 
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(F)  SUSCEPTIBILITY  AND  IMMUNITY  TO  CAEIES 

Under  this  heading  various  questions  connected  with  the  sus- 
c'eptibility  and  immunity  of  individuals  to  caries  will  be-  considered. 

The  Teeth. — Abrasions,  bruises,  cracks  and  any  other  defects 
very  sensibly  diminish  the  reisistance  of  the  enamel.  Deep  fissures 
and  all  the  defects  in  the  enamel  which  furnish  a lodging-place  for 
food  naturally  render  the  tooth  at  these  points  more  susceptible  to 
caries. 

Leon  Williams,^  in  his  paper,  “ The  Pathology  of  Enamel,” 
states  that  defects  in  structure,  such  as  pits,  grooves,  fissures, 
pigmentations,  granular  and  amorphous  enamel,  are  common  in 
the  lower  animals  whose  teeth,  we  know,  are  comparatively  free 
from  caries.  But  the  presence  of  defects  in  the  lower  animals  and 
the  absence  of  caries  is  no  proof  that  such  defects  do  not  render 
the  teeth  more  susceptible  to  caries,  when,  as  in  the  case  of  human 
beings,  the  necessary  pabulum  exists  for  the  production  of  lactic 
acid.  In  the  majority  of  the  lower  animals  the  pabulum  does  not 
exist  and  hence  no  doubt  their  freedom  from  caries.  The  horse  may 
be  taken  as  an  example.  In  the  maxillary  teeth  of  the  horse  a 
defect  is  frequently  found  in  the  structure  of  the  cemental  tissue 
occupying  the  anterior  and  posterior  “ lakes.”  The  defect  takes 
the  form  of  a canal  which  persists  through  the  entire  tooth  (fig. 
481),  and  when  caries  attacks  the  teeth  of  horses  it  invariably 
starts  in  the  wall  of  this  canal.  L.  A.  Merillat^  states  that  “ the 
entrance  of  food  into  these  pits  causes  more  than  95  per  cent,  of 
the  decayed  molars  of  the  horse.”  Horses  kept  on  a diet  of  hay 
or  grass  are  free  from  caries  because  the  mouth  bacteria  have  very 
slight  action  on  oellulose  material  and  lactic  acid  is  not  formed. 
When  corn  and  other  cereals  are  included  in  the  diet  a material  is 
introduced  from  which  lactic  acid  is  formed,  and  the  action  of  the 
lactic  acid  may  produce  caries  which  will  start,  as  stated  above,  at 
the  defective  part  of  the  tooth. 

Opinions  differ  as  to  the  part  played  by  the  structure  of  the 
tooth  in  relation  to  caries.  G.  V.  Black^  and  C.  S.  Tomes'^  have 
shown  that  teeth,  clinically  known  as  soft,  are  not  deficient  in  lime 
salts,  although  hitherto  supposed  to  be  deficient,  and  that  the 
molars  contain  more  inorganic  material  than  the  incisors.  C.  S. 
Tomes’s  figures  are  as  follows;  — 


1 “The  Pathology  of  Enamel,”  Dental  Cosmos,  March,  1907. 

2 “ Animal  Dentistry.” 

3 Dental  Cosmos,  1895. 

4 Journ.  Brit.  Dent.  Assoc.,  October,  1895. 
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Incisors  : 71*2  per  cent,  inorganic  salts. 

,,  28 ’8  per  cent,  organic^  matter  and  combined  water. 

Molars  : 73  per  cent,  inorganic  salts. 

,,  27  per  cent,  organic  matter  and  combined  water. 

Black’s  figures,  reduced  to  percentage  of  dry  dentine,  give  71 '7 
for  incisors  and  72 '3  for  molars. 

Two  sets  of  teeth  were  analysed  by  Tomes  to  ascertain  the 
percentage  of  salts.  In  one  set  the  third  molars  were  largely 


Fig.  481.1 — in  the  section  (a)  the  opening  of  the  canal  is  shown,  with  the 
surrounding  tissue,  in  the  early  stage  of  caries;  the  other  sections  show  that 
the  canals  exist  throughout  the  tooth. 

afiected  by  caries  and  incipient  decay  existed  between  many  of  the 
teeth,  while  in  the  other  set,  although  much  worn  by  attrition, 
the  teeth  were  quite  free  from  caries.  The  analysis  gave  71 '4  per 
cent,  of  salts  in  both  cases,  which  is  below  the  general  average. 
Tomes  has  also  shown  that  the  dentine  and  also  the  enamel  probably 
contain  water  in  chemical  combination  with  the  various  lime  salts. 

Black  attaches  much  importance  to  his  own  investigation,  and 
considers  that  “ neither  the  density  nor  the  percentage  of  lime 
salts,  nor  the  strength,  is  in  any  degree  a factor  in  predisposing  the 


1 From  Trans.  Odonto.  Soc. 
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teeth  to  caries  or  in  hindering  its  inception  or  progress.”  The 
question,  however,  is  not  so  much  the  percentage  of  lime  salts  in 
the  teeth,  but  the  stability  of  the  compound  which  these  salts  form 
with  the  organic  matrix  of  the  tooth.  The  analyses  of  Black  and 
Tomes  are  unfortunately  in  no  respect  qualitative  and  do  not  bring 
out  the  varying  proportions  of  the  different  salts. 

Experiments  on  the  resistance  of  dentine  to  acids  were  carried 
out  by  Miller.^  The  results  he  obtained  force  one  to  the  conclusion 


Fig.  482.2 — Unequal  action  of  acid  upon  internal  (a)  and  external  (b) 
surfaces  (Miller). 

that  there  is  a very  great  difference  in  the  resistance  which  dentine 
from  the  teeth  of  different  animals  offers  to  the  action  of  acids. 
Experiments  with  yellow  teeth  and  weak  bluish  teeth  showed  “ that 
there  is  a difference  in  the  rapidity  with  which  dentine  from  different 
teeth  is  acted  upon  bj"  weak  acid  under  the  same  conditions  and 
that  this  difference  will  usually  be  found  to  be  in  favour  of  so-called 
hard  dentine.  The  difference  is  not  sufficiently  great,  however,  to 
confer  immunity  upon  the  one  tooth,  while  the  other  falls  a prey 


1 Dental  Cosmos,  September,  1903,  p.  696. 

2 From  Dental  Cosmos. 


CARIES  OF  THE  TEETH 


359 


I 

i 


5\ 


to  caries.  It  is^only  one  of  the  factors,  which  again  must  not  be 
completely  lost  sight  of.” 

The  main  difference  between  teeth  which  are  chemically  known 
as  “ hard  ” and  “ soft  ” may  be,  after  all,  in  the  enamel.  Some 
have  assumed  that  this  is  improbable  because  the  enamel  contains 
practically  no  inorganic  matter,  but  with  the  enamel,  as  with  the 
dentine,  marked  differences  may  exist  in  the  amount  of  water 
chemically  combined  with  the  lime  salhs  and  the  proportion  of  the 


Fig.  483.1. — Stowing  the  influence  of  transparent  dentine  in  the  process 
of  decalcification  (Miller). 

various  salts.  Until  these  points  are  determined,  we  certainly  shall 
not  be  justified  in  assuming  that  teeth  do  not  differ  in  hardness. 
The  resistance  of  the  enamel  was  investigated  by  Miller,  and  his 
experiments  show  that  “ the  external  intact  smooth  enamel  surface 
offers  a most  stubborn  resistance  to  the  action  of  weak  acids  and 
far  greater  resistance  than  the  internal  surface  ” (fig.  482). 

The  amount  of  reaction  which  takes  place  in  teeth  with  living 
pulps  probably  influences  the  progress  of  the  caries.  The  reaction 
of  the  tooth  to  the  carious  process  shows  itself  in  the  formation  of 


1 From  Dental  Cosmos. 
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secondary  dentine  and  in  a change  in  the  contents  of  the  dentinal 
tubes,  giving  rise  to  the  “ translucent  zone.”  Experiments  show 
that  the  dentine  of  the  “ translucent  zone  ” and  secondary  dentine 
“ offer  a greater  resistance  to  advancing  caries  than  normal  dentine  ” 
(figs.  483  and  484). 


Fig.  484.1 — Evident  superior  resistance  of  secondary  dentine  to  decalcifica- 
tion (at  a)  (Miller). 


The  Influence  of  Lime  Salts  in  Food. — Kose,  of  Freiburg,  has 
made  extended  investigations  as  to  the  influence  on  the  teeth  of 
lime  salts  in  food  and  water.  His  inquiries  have  been  pursued  in 
many  countries  and  he  has  arrived  at  the  conclusion  that  in  districts 
where  the  soil  and  drinking  w^ater  are  rich  in  lime  the  teeth  are 
sounder  than  in  districts  where  the  lime  is  deficient.  The  follow- 
ing figures  show  the  results  he  obtained  from  Baden  and 
Thuringia : — 

(1)  Country  Places  Poor  in  Lime. 

Percentage  Percentage 

o£  Unldren  Diseased  Teeth. 

With  Caries. 

In  Baden  ...  ...  98' 7 ...  35*3 

In  Thuringia  ...  ...  92  ...  34'9 


1 From  Dental  Cosmos. 
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(2)  Country  Places  Rich  in  Lime. 


In  Baden 
In  Thuringia 


Percentage 
of  Children 
with  Caries. 

79 

82-8 


Percentage 
of  Diseased  Teeth. 

16-1 

16-7 


Rose  found  a remarkable  difference  in  the  amount  of  caries  in 
children  at  two  .villages,  Guntersthal  and  Uffhausen,  only  about 
three  kilometres  apart.  At  the  former,  where  the  geological 
formation  is  gneiss  and  the  water  1*7  to  2'8  degrees  of  hardness 
(German  calculation),  in  118  children  34*6  per  cent,  of  the  teeth 
were  carious,  while  at  Uffhausen,  where  a Jura-lime  formation 
exists,  and  the  water  was  14  to  19  per  cent,  of  hardness,  in  162 
children  the  percentage  of  carious  teeth  was  20*7. 

More  recently  J.  B.  Cook^  has  investigated  the  subject  in  80 
urban  districts  in  England  and  Wales.  He  finds  that  the  harder 
the  water  the  better  the  teeth,  and,  what  is  also  of  interest,  that 
the  harder  the  water  the  lower  the  infantile  mortality.  The  relation 
of  the  hardness  of  the  water  to  the  incidence  of  caries  must  not 
necessarily  be  regarded  as  cause  and  effect  but  rather  as  a factor 
in  the  degree  of  relative  immunity. 

The  Type  of  Organisms  present  in  the  Mouth. — Investigations 
carried  out  by  Pickerill  and  Champtaloup^  show  that  in  Maori 
children,  who  are  comparatively  immune  to  caries,  the  organisms 
present  in  the  mouth  are  morphologically  similar  to  those  found  in 
the  mouths  of  individuals  belonging  to  the  more  highly  civilized 
communities;  a fact  which  indicates  that  susceptibility  and 
immunity  to  caries  do  not  depend  upon  the  bacteriological  flora  of 
the  mouth. 

The  position  of  the  teeth  in  relation  to  one  another  has  an 

important  bearing  on  their  liability  to  caries.  When  they  are  in 
regular  position  the  surfaces  are  easily  kept  clean  by  artificial  means, 
such  as  the  tooth-brush,  silk  and  tooth-pick  in  conjunction  with 
the  natural  cleansing  action  of  the  tongue  and  lips ; but  when  they 
are  placed  irregularly  inaccessible  crevices  are  formed.  Again,  the 
teeth,  when  normally  placed,  only  just  touch  one  another  at  the 
crowns  and  the  space  at  the  necks  is  occupied  by  gum  which 
prevents  the  lodgment  of  food.  Any  agency,  therefore,  which 
operates  to  change  these  conditions,  for  example,  causes  a loosening 
or  recession  of  the  gum,  acts  as  a predisposing  cause  of  caries. 


1 “ The  Effects  of  Drinking-water  upon  the  Causation  of  Dental  Caries  in 
School  Children,”  Lancet,  March  28,  1914. 

2 New  Zealand  Dental  Journal,  March,  1914. 
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The  Self-cleansing  Action  of  the  Mouth. — If  a series  of  moutihs 
be  examined  about  fifteen  minutes  after  a meal  it  will  be  found 
that  the  amount  of  food  debris  present  varies;  in  some  mouths  the 
teeth  will  be  entirely  free  from  food  while  in  others  there  will  be 
a considerable  deposit  around  and  between  the  teeth.  It  is  obvious, 
therefore,  that  some  mouths  are  self-cleansing  and  others -are  not, 
and  it  is  highly  probable  that  the  character  of  the  mouth  in  this 
respect  affects  the  relative  immunity  or  susceptibility  of  the 
teeth  to  caries.  F.  Breeze^  has  recorded  some  interesting  facts  in 
connection  with  this  question.  In  schools  brought  under  the  same 
dietetic  regime  and  the  same  discipline  with  regard  to  artificial 
cleansing  of  the  teeth,  he  found  that  the  incidence  of  caries  was 
in  ratio  with  the  self-cleansing  action  of  the  mouth.  The  children 
were  inspected  immediately  after  meals  and  the  degree  of  clean- 
liness of  the  mouth  noted.  During  one  inspection,  he  found  that 
(1)  of  39  children  (immune),  in  only  7 cases  was  food  found  and 
then  only  on  the  occlusal  surface  of  the  molars;  (2)  of  30  children 
(non-immune),  21  cases  had  food  remaining  on  the  teeth  and  in  7 of 
these  there  was  marked  accumulation. 

The  Possibility  of  the  Formation  of  Antibodies  in  the  Teeth. — 
Von  Beust^  has  shown  that  if  the  ends  of  the  roots  of  freshly 
extracted  teeth  are  immersed  in  a strong  alcoholic  solution  of  fuchsin 
the  crowns  will  in  time  take  o-n  a reddish  hue,  which  is  due  to  the 
passage  of  the  stain  from  the  j)ulp  cavity  into  the  enamel.  He 
therefore  assumes  that  plasma  “ can  reach  all  parts,  generally 
speaking,  of  the  enamel  and  that  this  renders  it  2>ossible,  nay  even 
probable,  that  the  immunity  to  caries  observed  in  some  teeth  lies  in 
the  tooth  itself  and  is  the  result  of  the  formation  of  antibodies.” 
He  does  not,  however,  exclude  the  saliva  as  an  active  factor  in 
influencing  immunity. 

The  Saliva. — A strong  flow  of  saliva  flushes  the  mouth  and 
removes  particles  of  food  from  the  teeth.  Miller  affirms  that  he 
has  repeatedly  found  that  a cessation  pr  a marked  diminution  in 
the  secretion  of  saliva  is  followed  by  acute  caries,  which  attacks 
nearly  all  the  teeth  simultaneously  and  often  extends  upon  the  free 
surfaces.  A viscid  saliva  may  also  conduce  to  caries  by  interfering 
with  the  self-cleansing  of  the  mouth.  It  seems  possible  also  that 
the  susceptibility  to  caries  may  be  influenced  by  the  constitution  of 
the  saliva,  for  Miller,^  as  the  result  of  many  experiments,  came  to 


1 Brit.  Dental.  Journ.,  June  16,  1913. 

2 Dental  Cosmos. 

3 Dental  Cosmos,  1903,  p.  689. 
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^ the  conclusion  that  “ the  saliva  of  those  immune  to  caries  develops 
fe?  in  the  presence  of  carbohydrates,  in  and  out  of  the  mouth,  on  an 
I average  a little  less  acid  than  that  of  highly  susceptible  persons. 
^ The  difference  is,  however,  not  constant,  and  is  not  sufficiently 
marked  to  account  for  the  marked  differences  of  susceptibility.” 

, Eose^  has  analysed  the  saliva  of  219  children  whose  average 
■ age  was  13  years,  and  he  concludes  that  a distinct  relation  exists 
ijetw^een  dental  caries  and  the  alkalinity  of  the  saliva.  He  finds 
that  a high  alkaline  reaction  constitutes  the  best  means  of  checking 
the  progress  of  caries.  He  has  carried  out  a considerable  number 
of  experiments  to  determine  the  means  by  which  slightly  alkaline 
or  acid  saliva  may  be  modified  so  as  to  render  its  reaction  decidedly 
alkaline.  He  finds  that  a diet  consisting  of  food^stuffs  rich  in 
• calcium  salts  increases  the  alkalinity  and  quantity  of  the  saliva 
and  he  believes  that  such*  a diet  favourably  influences  the  quality 
of  the  teeth.  In  this  connection  it  is  interesting  to  note  that  Miller, 
in  comparing  experimentally  equine  and  human  saliva,  found  that 
I’  in  equine  saliva  no  acid  was  produced  during  the  first  twenty-four 
hours,  and  that  the  total  amount  at  the  end  of  nine  days  was  50  per 
' cent,  less  than  in  human  saliva.  Equine  saliva  is  strongly  alkaline 
•.  and  therefore  more  readily  neutralizes  any  acid  formed.  In 
chapter  XX  reference  is  also  made  to  the  part  played  by  saliva  in 
relation  to  ciaries  of  the  teeth. 

The  Relation  of  Sulpho-cyanide  of  Potassium  to  Caries. — A 

considerable  difference  of  opinion  exists  as  to  the  relation  of  sulpho- 
cyanide  of  potassium  to  caries.  This  salt  is  a normal  constituent 
of  saliva,  forming  about  0*1  of  the  total  solids.  Gies^  has  made  a 
thorough  investigation  into  the  subject  and  finds  that  “ there  is 
nothing  about  the  known  quantities  of  sulpho-cyanide  to  indicate 
' that  it  is  able,  in  the  proportions  of  its  normal  occurrence  in  saliva 
to  affect  the  secretory  tendencies  of  the  salivary  or  buccal  glands, 
to  modify  the  oral  membranes.,  to  influence  the  teeth  from  any 
standpoint,  or  to  stimulate  or  retard  or  alter  the  activities  of  the 
oral  micro-organisms.” 

Yaccination. — So  careful  a thinker  as  Herbert  Spencer  hazarded 
the  suggestion  that  vaccination  might  increase  the  susceptibility  of 
the  teeth  to  caries.  This  view  is  shared  by  a few  dental  practi- 
tioners. D.  V.  Beacock^  considers  that  vaccination  is  a prime 


1 Deutsche  Monatsschrift  fiir  Zahnheilkunde,  December,  1905. 

2 Dental  Cosmos,  February,  1914. 

3 Dominion  Dent.  Journ.,  December,  1901. 
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factor  in  the  destruction  of  children’s  teeth,  his  argument  being 
that  it  leads  to  imperfect  development  of  the  tooth  structure. 
Eeliable  statistics  in  support  of  this  view  are  not,  however,  forth- 
coming. 

Pregnancy. — It  is  a current  belief  that  there  is  increased  sus- 
ceptibility to  caries  during  pregnancy  and  it  has  been  assumed  that 
this  is  due  to  the  absorption  of  the  mineral  matter  from  the  teeth 
to  foam  foetal  bone.  From  a physiological  point  of  view  there 
would  appear  to  be  no  foundation  for  this  belief.  Dr.  S.  Biro^  has 
examined  the  teeth  of  200  mothers  and  the  results  he  obtained  tend 
to  show  that  pregnancy  does  not  cause  any  incre.ase  in  caries  of 
the  teeth.  During  pregnancy  certain  women  often  seem  more 
liable  to  caries,  but  an  explanation  may  be  found  in  some  change 
of  the  oral  secretions  which  furnish  a more  favourable  soil  for  the 
development  of  micro-organisms.  It  is  'possible  that  the  vomiting 
of  pregnancy  may,  to  some  extent,  aid  the  development  of  caries. 
This  apparent  predisposition  of  the  pregnant  to  caries  is  by  no 
means  a matter  of  general  experience,  and  in  practice  one  meets 
with  many  instances  of  women  with  large  families  who  have 
excellent  teeth  and  who  develop  no  increased  susceptibility  to  caries  ^ 
during  the  pregnant  period. 

The  Influence  of  Feeding  in  Infancy. — The  dental  profession  is 
far  from  unanimous  as  to  the  effect  of  infant  feeding  on  the  sus- 
ceptibility to  caries.  Kingston  Barton, ^ as  a result  of  twenty  years 
of  observation,  finds  that  breast-fed  children  have  the  best  teeth ; 
those  fed  on  cows’,  asses’  or  goats’  milk  come  next,  and  that  when 
starch  or  any  patent  food  is  added  to  or  given  in  place  of  cows’ 
milk,  the  teeth,  both  deciduous  and  permanent,  almost  always 
suffer  badly.  The  figures  published  in  the  report  of  the  Salop 
County  Council  show  that  the  incidence  of  caries  in  breast-fed 
children  is  only  slightly  less  than  in  the  bottle-fed.  The  figures 
are  as  follows  : — 

Breast-fed  Children  Bottlk-fkd  Children 



Number  of  children  Number  of  carious  Number  of  children  Number  of  carious 
examined  teeth  per  child  examined  teeth  per  child 

6,707  ...  6-7  ...  3,375  ...  7*1 

3,571  ...  4-7  ...  1,900  ...  5*0 

Adenoids. — Statistics  show  that  caries  is  more  prevalent  in 
mouth-breathers  than  in  nose-breathers,  and  this  is  no  doubt  due 
to  the  facts  that  in  the  mouth-breather  (1)  food  debris  is  more  liable 


Age 

5 to  6 
12  „ 13 


1 Oesterreich-JJ ngarische  Vierteljahrsschrift,  October,  1898. 

2 Medical  Press  and  Circular,  vol.  ii,  1899. 
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• to  cling  around  the  teeth,  and  (2)  the  number  of  micro-organisms 
is  increased.  The  following  figures'  published  by  H.  E.  Burpett^ 
are  of  interest : — 

Children  with  Adenoids  All  Children 

A ^ 

Infants  Intermediates  Leavers  Infants  Intermediates  Leavers 
Percent.  Percent.  Percent.  Percent.  Percent.  Percent 

Teeth  excellent  7 ...  10  ...  12  ...  13"2  ...  12-6  ...  18-5 

Four  or  more  teeth  carious  33 ’5  ...  28  ...  12  ...  26’4  ...  21‘4  ...  10*4 


Poverty. — In  discussing  this  aspect  of  caries,  comparisons  will 
be  drawn  between  the  various  classes  of  children  who  attend  State 


schoo<ls,  such  children  usually  not  having  had  the  advantage  of 
dental  treatment.  Statistics  show  that  amongst  such  children  the 


poorest  have  the  best  teeth.  The  following  figures  are  taken  from 
an  inspection  of  children  in  Staffordshire^  : — 

Age  5 — 6 Age  8 — 9 Age  12 — 14 


Sound  dentures  among— 

(а)  All  children  coming 
from  houses,  one  to  three 
rooms 

(б)  All  the  other  chil- 
dren attending  the  same 
schools  as  the  children 
in  (a) 

(c)  All  the  children  of 
all  the  schools  of  the 
county 


Number 

examined 


Per  cent. 


Number 

examined 


Per  cent. 


478  ...  23-2  379  ...  12  6 


2,434  ...  20-2  2,445  ...  7'5 

6,485  ...  18-3  6,198  ...  8-4 


Number 

examined 


Per  cent 


159  ...  22-6 


1,025  ...  18-2 


3,421  ...  18-9 


The  general  high  percentage  of  sound  dentures  requires  a word 
of  explanation.  In  the  inspection  no  probe  or  mirror  was  used; 
hencC'  many  carious  cavities  must  undoubtedly  have  been  missed. 
The  figures,  however,  are  comparative  and  distinctly  show^  that  the 
poorest  children  have  the  best  teeth.  The  poorest  children  have 
the  most  simple  food,  while  lack  of  means  prevents  the  purchase 
of  cakes  and  sweets,  and  the  better  preservation  of  their  teeth  is 
probably  due,  therefore,  to  the  comparative  absence  of  the  highly 
fermentable  carbohydrates  from  their  diets. 


(G)  ETIOLOGY 

In  the  preceding  pages  it  has  been  shown  that  caries  is  a process 
which  is  started  by  solution  of  the  inorganic  matter  of  the  teeth 
and  continued  by  the  peptonizing  action  of  bacteria  on  the  remain- 
ing organic  tissue,  and  that  the  acid  or  acids  which  cause  the 


1 Quoted  in  Dental  Record,  November,  1916,  p.  603. 

2 Annual  Report  of  the  School  Medical  Officer,  Staffordshire  County 
Council,  Year  1911. 
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damage  are  formed  from  the  carbohydrate  food  undergoing  fer- 
mentation in  contact  with  the  tooth  substance. 

We  have  seen  that  caries  existed  as  far  back  as  the  “ Stone 
Age,”  though  it  was  probably  then  very  rare.  In  the  early  stages 
of  civilization  a definite  increase  in  the  amount  of  caries  can  be 
traced,  and  with  the  spread  of  civilizing  influences  the  disease  has 
made  more  and  more  rapid  progress  until  at  the  present  day  it  if 
so  prevalent  that  few  are  to  be  found  with  teeth  entirely  free  fron: 


The  phenomenal  rapidity  with  which  caries  has  increased  durinc 


Considerable  light  has,  however,  in  recent  years  been  thrown  or 


in  the  altered  character  of  the  food-stuffs.  In  a series  of  valuabh 
papers,  Sim  Wallace  has  drawn  attention  to  the  influence  whict 
the  refinement  of  food  has  had  on  the  process  of  mastication,  anc 
he  has  clearly  pointed  out  the  intimate  relationship  which  this  change 
bears  to  the  incidence  of  caries.  To  appreciate  the  standpoint  taker 
up  by  this  writer,  reference  must  be  made  to  the  process  of  masti 
cation  of  food  of  a soft  character,  and  of  food  containing  coarse  o; 
fibrous  material.  In  the  former  case  “ The  food  is  simply  taker 
into  the  mouth,  receives  a general  squash  between  the  teeth,  o; 
between  the  dorsum  of  the  tongue  and  the  hard  palate,  and  is  ther 
swallowed.  This  method  of  mastication — if  mastication  it  can  b< 
called — is,  as  a rule,  adopted  for  custards,  fine  meal  porridge,  sof 
puddings,  and  soft  non-fibrous  foods  generally.  When  there  is  i 
certain  amount  of  coarse  or  fibrous  matter  in  the  food-stuff,  Ahi 
process  is  essentially  different,  and  mastication  is  performed  in  'i 
more  thorough  manner.  The  food  is  crushed  and  torn  between  tin 
teeth  and  heaped  on  to  the  masticatirrg  sufaces  by  the  muscula 
contractions  of  the  tongue,  cheeks,  lips,  and  motions  of  the  lowe 
jaw.  During  comminution  between  the  teeth,  the  juices  of  tin 
food-stuffs,  the  saliva  which  becomes  incorporated,  and  the  sus 
pended  non-fibrous  part  are  pressed  out  from  the  fibres  and  graduall; 
collect  during  the  process  on  the  middle  of  the  dorsum  of  tin 
tongue,  which  is  gradually  hollowed  out  for  the  reception  of  sucl 
food,  and  this  portion  of  the  food  is  then  swallowed.  The  fibrou 
part  of  the  food,  however,  is  subjected  again  and  again  to  tho 
crushing  and  disintegration  between  the  teeth.  If  any  of  the  fibrousj 
part  passes  towards  the  back  of  the'  dorsum  of  the  tongue,  it  i®: 
arrested  by  the  pressure  of  the  anterior  part  of  the  tongue  against 
the  rugae  of  the  palate,  and  while  the  fluid  and  finely  comminuted 
part  gets  sucked  or  pressed  back  into  tlie  hollow  formed  at  the  bacl^ 


the  last  few  decades  has  puzzled  those  who  have  studied  the  subject 


the  problem  by  those  who  contend  that  a solution  is  to  be  founc 
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of  the  dorsum  of  the  tongue,  the  coarse  and  fibrous  parts  are  thrown 
between  the  teeth  and  subjected  again  to  the  crushing,  squeezing 
and  comminution.  The  rough  surface  of  the  tip  and  dorsum  of  the 
tongue  and  the  srnooth-ridged  palate  are  especially  well  adapted  for 
separating  the  food  which  is  prepared  for  Swallowing  from  that 
which  requires  further  mastication. 

“ If  this  process  is  carefully  observed,  it  will  be  found  that  the 
food  is  not,  as  a rule,  formed  into  a bolus  and  then  swallowed,  but 
that  the  bolus  is  continually  slipping  away  to  the  dorsum  of  the 
tongue,  to  be  swallowed  only  when  there  is  almost  or  quite  no  bolus 
left.”  (Sim  Wallace.) 

The  recognition  of  the  real  nature  of  the  process  of  mastication 
is,  in  this  author’s  opinion,  of  great  importance,  for  the  effect  of 
chewing  food  of  a more  or  less  fibrous  nature  tends  to  dislodge  the 
fine  particles  of  food-stuffs  which  otherwise  are  apt  to  lodge  between 
and  on  the  teeth. 

If  we  examine  the  food-stuffs  as  prepared  for  the  table  at  the 
present  day,  we  find  that  every  care  has  been  taken  to  eliminate 
the  fibrous  element,  and  that  they  are  usually,  presented  in  such  a 
soft  condition  as  to  require  very  little  mastication;  indeed,  it  is 
extremely  difficult  even  with  the  best  intentions  to  masticate  such 
food.  The  process  of  mastication,  therefore,  remains  in  abeyance, 
and  the  result  is  that,  owing  to  the  pappj^  character  of  the  food, 
and  the  absence  of  the  cleansing  operation  of  mastication,  the  food 
tends  to  cling  around  the  teeth.  Sim  Wallace  contends  that  herein 
lies  the  true  cause  of  the  prevalence  of  caries.  He  says:  “The 
cause  of  the  prevalence  of  dental  caries  is  that  the  natural  food- 
stuffs are  to  a large  extent  ridded  of  their  accompanying  fibrous 
parts  and  prepared  and  consumed  in  a manner  which  renders  them 
liable  to  lodge  and  undergo  acid  fermentation  in  the  mouth;  ^vhile 
from  the  same  cause  and  the  induced  condition  the  micro-organisms 
of  the  mouth  lodge,  multiply  and  augment  the  rapidity  and  intensity 
of  the  acid  fermentation.” 

In  opposition  to  these  views  it  is  argued  that  there  are  numerous 
examples  of  races  living  upon  soft  food  and  yet  not  unduly  liable 
to  caries.  The  Kafiirs  of  South  Africa  are  given  as  an  instance. 
The  pon’idge  of  the  Kaffirs,  which  is  their  staple  food,  is  prepared 
by  bruising  and  crushing  mealies,  no  attempt  being  made  to 
ehminate  the  coarse  and  fibrous  parts,  and  experience  show’s  that 
such  food  does  require  a considerable  amount  of  mastication.^ 


1 References  to  this  question  will  be  found  in  the  Lancet,  September  8, 
1900,  p.  770;  November  3,  p.  1307;  Brit.  Med.  Journ.,  March  18,  190.5,  p.  629; 
April  1,  p.  749. 
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My  brother,  Stanley  Colyer,  who  has  lived  for  several  years 
among  the  races  of  Central  Africa  has  shown  that  the  diet  of  many 
of  these  people  is  mainly  “ grain,”  and  that  it  is  prepared  for  eating 
in  a ” stodgy,  elastic  and  rather  sticky  mass,”  which  requires  but 
little  mastication.  The  natives  do  not  clean  their  teeth  after  meals, 
and  their  diet  is  practically  free  from  ” acid  and  saltish  savouries.” 
The  food,  however,  is  practically  free  from  easily  fermentable 
carbohydrates,  in  the  form  of  the  various  sugars.  These  races  have 
very  little  caries,  and  it  would  therefore  seem  that  caries  cannot 
be  solely  attributed  to  soft,  sticky,  starchy  foods. 

Although  there  is  much  to  be  said  in  favour  of  Sim  Wallace’s 
view,  it  is  very  doubtful  whether  it  offers  a complete  solution  of 
the  problem.  It  is  more  highly  probable  that  there  have  been  other 
agencies  at  work  tending  to  accelerate  the  progress  of  caries.  The 
use  of  carbohydrates  has  probably  had  an  important  influence  in 
this  direction.  Carbohydrates  as  used  at  the  present  day  are  more 
easily  soluble  and  fermentable  than  heretofore,  and  within  the  last 
fifty  years  have  undergone  an  extraordinary  amount  of  variation. 
Flour  is  a typical  example.  In  flour  the  change  has  been  brought 
about  by  the  altered  method  of  milling.  Milling  with  the  old  stone 
mills  excluded  no  part  of  the  grain  except  the  greater  portion  of  the 
husk,  whereas  with  roller  milling  the  germ  is  removed  and  practically 
all  the  bran,  the  flour  consisting  almost  entirely  of  starch  and 
gluten.  With  regard  to  the  question  of  caries,  bread  made  from 
stone-milled  flour  requires  more  mastication  and  insalivation  than 
that  made  from  the  roller-milled,  an^  what  is  probably  more 
important  stiU,  is  that  the  much  finer  subdivision  of  the  starch 
granules  in  the  roller-milled  flour  offers  an  increased  surface  for 
the  action  of  fermentation. 

It  has  been  said  that  the  acidity  produced  by  white  flour  is 
greater  than  that  of  stone-milled  flour.  Experiments  carried  out 
by  Leonard  HilF  do  not  confirm  this  statement.  This  author 
tested  the  acidity  of  a weighed  quantity  of  standard  and  white  bread 
chewed  in  the  mouth  for  two  minutes  and  found  no  difference  in 
the  amount  of  acid  produced.  The  subject,  however,  is  deserving 
of  serious  attention,  seeing  that  bread  and  flour  form  the  most 
important  item  in  the  diet  of  the  masses. 

Clinical  evidence  supports  the  view  that  there  is  an  intimate 
relationship  between  sugar  and  caries.  The  rise  of  sugar  as  a food- 
stuff has  increased  enormously  during  recent  years  and  this  food. 


1 “A  Preliminary  Note  on  the  Nutritive  Value  of  White  and  of  Standard 
Bread,”  Brit.  Med.  Journ.,  May  6,  1911. 
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i4>  must  be  remembered,  is  readily  soluble.  Miller^  would  seem  to 
have  held  the  view  that  the  importance  of  sugar  was  over-rated. 
He  remarks  : “At  present  sugar  is  universally  regarded  by  dentists 
as  well  as  laymen  as  injurious  to  the  teeth.”  Again  (p.  207),  he 
states  “ that  sugar,  being  readily  soluble,  is  soon  carried  away, 
or  so  diluted  with  the  saliva  as  to  be  rendered  harmless,”  and  he 
considered  that  the  chief  role  in  the  production  of  decay  was 
performed  by  bread,  potatoes,  &c. 

Cane  and  beet  sugars  are  polysaccharides  and  before  fermenta- 
tion must  undergo  the  process  of  inversion;  glucose,  on  the  other 
hand,  is  a monosaccharide  and  is,  therefore,  directly  fermentable. 
Within  the  last  thirty  years  glucose  has  been  used  extensively  as 
a substitute  for  sugar  and  enters  largely  into  the  manufacture  of 
syrups,  candies,  jams,  cheap  sweets,  &c.  In  the  manufacture  of 
glucose  a gummy  body,  namely  dextrin,  is  formed,  and  this 
possibly  assists  the  retention  of  the  sugar  in  the  mouth. ^ It  has 
been  suggested  that  glucose  is  rapidly  fermentable,  but  this  requires 
experimental  proof,  and  the  question  of  the  var^ung  rapidity  of 
fermentation  of  the  carbohydrates  used  as  foods  opens  up  a wide 
field  for  research.  “ There  can  be  no  doubt  that  a mistake  has 
been  made  in  the  past  in  regarding  all  sugars  as  similar,  and  that, 
in  the  future,  in  their  relation  to  caries,  they  must  be  looked  upon 
as  different  substances,  transformable,  to  some  extent,  into  each 
other;  just  as  peptone,  being  a proteid,  is  a changed  form  of  other 
proteids  though  possessing  many  different  properties.” 

In 'a  paper  by  L.  Ottofy  on  “ The  Teeth  of  the  Igorots,”^  the 
relation  of  sugar  to  caries  is  well  brought  out.  In  the  Igorots  of 
the  Philippines,  a semi-barbaric  race,  he  found  only  2*05  per  cent, 
of  carious  teeth;  while  in  the  Filipinos,  the  more  civilized  inhabitants 
of  the  islands,  the  amount  of  caries  was  20*9  per  cent.  The  diet 
of  the  Igorots  consists  of  food  requiring  considerable  mastication; 
bread  is  unknown  and  sugar  is  distasteful  to  the  children.  The 
Filipinos,  on  the  other  hand,  indulge  freely  in  the  practice  of 
chewing  sugar,  which  is  sold  in  small  pieces  all  over  the  islands, 
and  Ottofy  is  convinced  that  the  extensive  amount  of  caries  in  the 
Filipinos  is  due  to  sugar.  There  is  abundant  clinical  evidence  to 
show  that  the  use  of  sugar  is  closely  connected  with  the  amount  of 
caries.  In  practice  it  is  found  that  children  who  eat  sweets  in 


1 “ The  Micro-organisms  of  the  Human  Mouth,”  p.  145. 

2 See  paper,  “ The  Problem  of  Dental  Caries,”  S.  Colyer,  Dental  Record, 
vol.  xxiv,  p.  301. 

3 Dental  Cosmos,  July,  1908. 
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large  quantities  will  return  from  school  each  term  with  a plentiful 
supply  of  fresh  and  generally  rapid  caries,  but  when  the  eating  of 
sweets  is  stopped  the  amount  of  fresh  caries  rapidly  declines. 

Here  again  the  recent  reports  of  school  officers  are  of  value.  In 
the  County  of  Shropshire  an  inquiry  was  carried  out  to  ascertain 
the  relation  of  “ sweets  ” to  caries,  the  term  sweets  ” being  used 
with  the  popular  meaning  and  not  including  sugary  foods  taken  at 
meal  times.  The  classification  adopted  w^as  : — 

Class  1.  Large  quantities  of  sweets  eaten — almost  every  day. 
Class  2.  Considerable  quantities  eaten — several  times  a week. 
Class  3.  Few  sweets  eaten — about  once  a week. 

Class  4.  No  sweets  at  all  eaten. 

In  all  5,856  children  were  examined,  and  it  was  found  that  there 
was  a large  preponderance  of  caries  amongst  the  children  eating 
sweets  in  quantity.  The  fewer  the  sweets  the  less  the  number  of 
carious  teeth  and  the  greater  the  percentage  of  sound  dentures. 

Recapitulation. — The  process  of  caries  may  be  concisely  described  i 
as  follows : The  form  and  relative  positions  of  the  human  teeth  ^ 
favour  the  lodgment  of  food-stufis  in  solid  form  or  in  solution  upon  j 
or  between  the  teeth.  Of  the  three  groups  of  food-stuff s — nitro-  ; 
genous  food,  the  carbohydrates,  and  fats — the  second  group  is  j 
particularly  concerned  in  bringing  about  the  process  of  caries.  ^ 

Of  the  three  groups  of  carbohydrates — cellulose,  starch  and  \ 
sugar — it  is  doubtful  whether  the  first  (cellulose)  undergoes  anyj 
change  in  the  mouth  which  gives  rise  to  products  injurious  to  thej 
teeth ; whereas  starch  is  first  converted  into  dextrose  by  the  action  | 
of  the  ptyaMn  of  the  saliva,  and  the  dextrose,  through  the  agency | 
of  micro-organisms  (fermentation)  into  lactic  acid,  and  possibly' 
other  organic  acids  in  minute  quantities.  The  sugars,  when  directly' 
fermentable,  are  by  the  same  process  converted  into  acids,  whereas! 
those  not  directly  fermentable,  such  as  cane-sugar,  take  up  a mole-' 
cule  of  water  under  the  action  of  invertin  (a  ferment  produced  byj 
many  bacteria),  and  are  then  split  up  into  dextrose  and  levulose,’ 
both  of  which  are  directly  fermentable,  and  produce  lactic  acid  inf 
the  presence  of  many  mouth  bacteria.  I 

These  acids,  from  whatever  source  produced,  attack  the  teeth] 
at  the  point  where  they  are  generated,  that  is,  wherever  the  foods 
in  solid  or  fluid  form  have  lodged  on  or  between  the  teeth,  and  lead', 
to  decalcification,  first  of  the  enamel  (or  cementum),  and  later  of^ 
the  dentine.  The  decalcification  of  the  enamel  results  in  its 
complete  destruction,  as  the  organic  substance  in  the  enamel  is 
insufficient  to  hold  together  after  decalcification,  whereas  decalci- 
fication of  the  dentine  does  not  amply  the  complete  destruction  of 
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tho  organic  basis,  as  this  remains  in  the  form  of  the  so-called  tooth 
cartilage.  As  this  organic  basis  is  of  a nitrogenous  nature  it  under- 
goes decomposition  in  very  much  the  same  way  as  all  other  nitro- 
genous substances  exposed  to  the  action  of  bacteria  in  the  presence 
of  moisture  and  a suitablo  temperature.  The  agent  which  brings 
about  this  decomposition  is  a ferment  produced  by  many  of  the 
bacteria  of  the  mouth  and  acts  in  very  much  the  same  way  as  the 
pepsin  of  the  gastric  juice,  except  that  it  does  not  require  the 
presence  of  acid.  Very  little  is  known  as  to  . what  changes  of  a 
fermentative  nature  take  place  in  the  fats  in  the  mouth.  It  is 
possible  that  a fermentation  leading  to  the  formation  of  fatty  acids 
may  occur,  but  if  that  is  the  case  the  quantity  produced  is  so  minute 
that  it  has  not  as  yet  been  detected. 

Nitrogenous  substances,  as  already  explained  above,  undergo 
very  active  decomposition  in  the  mouth,  resulting,  however,  not  in 
an  acid,  but  in  an  alkaline  reaction;  an  excess  of  nitrogenous  food 
— ^for  example,  a diet  consisting  chiefly  of  meat — might  serve  to 
arrest  the  process  of  decay,  inasmuch  as  the  acids  produced  in  the 
mouth  by  the  fermentations  of  carbohydrates  would  be  in  part, 
or  completely,  neutralized  by  the  alkaline  products  arising  from  the 
fermentation  of  nitrogenous  food. 

A consideration  of  the  question  of  etiology  would  seem  to  suggest 
that  the  prevalence  of  caries  in  modern  races  is  due  to  the  soft 
character  of  the  food,  and  the  increase  in  the  use  of  carbohydrates*, 
which  undergo  rapid  fermentation. 

(H)  SYMPTOMS 

Pain  in  the  region  of  the  affected  tooth  may  occur.  If  the  caries 
is  on  a surface  free  to  the  tongue,  the  patient  will  be  conscious  of 
a cavity.  In  many  instances,  the  lodgment  of  food  between  the 
teeth  is  the  first  symptom  noticed.  The  pain  is  due  to  irritation 
of  the  fine  termination  of  the  nerves  in  the  dentinal  tubules,  and 
will  vary  according  to  the  situation  and  extent  of  the  cavity.  On 
occluding  surfaces,  the  fibrils  being  exposed,  changes  of  temperature 
or  the  introduction  of  irritant  substances  into  the  cavity  will  produce 
pain  which  increases  in  severity  as  the  cavity  becomes  larger.  In 
cavities  tucked  away  under  the  gum  or  on  approximal  surfaces,  pain 
is  often  not  felt  until  the  pulp  is  involved.  The  degree  of  pain 
varies  with  different  temperaments,  and  in  the  same  individual  at 
different  periods.  Patients  of  a nervous  temperament  suffer  more 
than  those  of  a lymphatic  temperament.  In  a few  patients,  caries 
gives  rise  to  no  pain. 
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CEAPTBH  XIII 

The  Treatment  of  Caries 

Prophylactic  Treatment — Remedial  Treatment — The  Preparation  of 
Cavities — Hypersensitive  Dentine — The  Use  of  Matrices — Use 
of  Screws  for  Retaining  Fillings — The  Materials  used  for  Filling 
Teeth — The  Introduction  of  the  various  Filling  Materials — The 
Operation  of  Excision — The  Use  of  Drugs  in  the  Treatment 
of  Caries — The  Operation  of  Crowning — The  Operation  of 
Extraction. 

The  treatment  of  caries  may  be  divided  into  - . 

(A)  Prophylactic. 

(B)  Eemedial. 

(A)  PROPHYLACTIC 

Rational  treatment  of  caries,  like  the  rational  treatment  of  any 
other  disease,  must  depend  upon  the  knowledge  of  the  etiology  of 
the  disease.  When  a disease  can  be  traced  to  it&  source  its 
eradication  can  generally  be  quickly  accomplished  by  the  adoption 
of  energetic  preventive  measures,  and  as  an  excellent  example  the 
^ stamping  out  of  Malta  fever  may  be  quoted.  For  years  this  severe 
I and  dangerous  complaint  played  havoc  with  our  naval  and  military 
I forces  stationed  at  Malta  and  other  parts  of  the  Mediterranean, 
I and,  indeed,  in  many  other  parts  of  the  world.  The  study  of  this 
I disease  was  approached  by  experimental  methods  in  1887,  and  the 
I knowledge  thus  gained,  combined  with  scientific  reasoning,  resulted 
^ in  the  infection  being  traced  to  its  source,  namely,  the  milk  of 
goats.  With  the  banishment  of  goat’s  milk  from  the  dietary,  the 
I fever  has  become  practically  extinct  in  the  Army  and  the  Navy. 

I’  Although,  during  recent  years,  advances  have  been  made  in  our 
I knowledge  of  the  etiology  of  dental  caries,  we  cannot  yet  claim  that 
1 we  know  the  true  cause  of  the  disease. 

I In  discussing  the  cause  of  caries,  attention  was  drawn  to  certain 
i matters  which  appear  to  have  a special  bearing  on  the  increase  of 
■I  caries,  namely,  the  feeding  in  infancy,  and  the  charaeter  of  the 

i food-stufis,  &c.  A consideration  of  these  matters  seems  to  indicate 

■ 
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that  preventive  treatment  should  be  based  somewhat  on  the  follow- 
ing lines : — 

(a)  The  insistence  when  possible  of  breast-feeding. 

{U)  The  consumption  in  the  early  years  of  life  of  food-stuff s which 
require  efficient  mastication. 

(c)  The  use  of  carbohydrates  which  are  not  easily  fermentable. 

With  regard  to  breast-feeding,  it  is  true  that  ^ this  natural 
function  cannot  always  be  performed.  Too  often,  however,  hand- 
feeding  is  substituted,  not  so  much  from  inability  of  the  mother  as 
from  an  unnatural  desire  on  the  part  of  the  mother  to  escape  the 
ties  which  the  duty  of  breast-feeding  involves.  When,  however, 
breast-feeding  is  impracticable,  every  care  should  be  taken  to  ensure 
that  the  hand-feeding  is  carried  out  in  a proper  manner,  and  it  is 
satisfactory  to  find  that  a great  advance  in  this  direction  has  been 
made  in  recent  years. 

The  use  of  foodstuffs  which  require  some  effort  in  mastication 
is  important,  and  “ pap  ” food  should,  as  far  as  possible,  be  care- 
fully avoided.  A very  little  experience  of  children  will  bring  home’ 
the  importance  of  this  point.  Bread  soaked  in  milk  is  bolted, 
while  bread  given  in  the  shape  of  a crust  or  a piece  of  toast  is 
chewed,  simply  because  the  chewing  is  physiologically  necessary. 
For  similar  reasons,  meat,  when  given,  should  be  cut  in  strips  and 
not  minced.  Mastication  promotes  a healthy  flow  of  saliva  and 
the  saliva  assists  in  cleansing  the  teeth. 

There  is  little  doubt  that  of  the  carbohydrate  foods,  the  sugars 
are  the  most  harmful,  especially  when  taken  between  meals. 
“ Siueets  ” as  popularly  understood  should  be  forbidden.  As 
carbohydrates  are  now  known  to  be  the  source  from  which  the 
lactic  acid  is  derived,  it  is  advisable  so  to  arrange  a meal  that  the 
last  food-stuff  taken  is  neither  a sugar  nor  a starch.  A meal 
should,  if  possible,  finish  with  fruit  or  cheese.  Fruit  is  especially 
beneficial,  as  it  is  slightly  acid  and  stimulates  the  saliva.  Meals 
should  be  given  at  regular  intervals.  If  the  salivary  secretion  is 
constantly  being  stimulated  by  incessant  “nibbling  “ at  food,  it  is 
probably  robbed  of  its  physiological  properties  and  the  supply 
required  for  the  regular  meals  is  depleted  and  probably  altered  in 
character. 

A functional  mouth  is  a necessity  if  caries  is  to  be  prevented. 
There  are  tw^o  important  factors  militating^  against  a functional 
mouth : one  is  mouth-breathing  and  the  other  the  presence  of 
tender  teeth.  Mouth-breathing,  as  shown  on  p.  582,  leads  to  a 
persistent  marginal  gingivitis  which  aids  the  retention  of  food 
around  the  teeth.  It  is  therefore  essential  that  any  condition 
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causing  nasal  obstruction  should  be  removed  in  order  to  admit  of 
correct  breathing.  Tender  teeth  prevent  mastication,  and  without 
proper  mastication  it  is  difficult  to  keep  the  teeth  clean.  The 
mouth,  then,  must  be  freed  of  all  tender  teeth,  either  by  filling  or 
extraction. 

The  proper  cleansing  of  the  teeth  after  meals  is  a most 
important  prophylactic  measure,  but  this  must  be  regarded  as 
secondary  in  importance  to  the  measures  just  referred  to.  If 
possible,  the  teeth  should  be  cleaned  after  every  meal,  but  it  is 
especially  needful  after  the  last  meal  of  the  day.  During  sleep, 
the  saliva  ceases  to  flow,  and  it  is  then  that  the  main  fermentation 
of  the  food  occurs.  The  tooth-brush  should  be  small  and  contain 
fewer  bristles  than  the  brushes  usually  sold;  the  bristles  should  be 
of  different  lengths,  so  as  to  permit  of  their  passing  more  easily 
into  the  interstices  of  the  teeth.  The  following  instructions  for 
cleaning  the  teeth  are  issued  to  the  patients  at  the  Royal  Dental 
Hospital  of  London:  — 

(1)  The  teeth  must  be  kept  clean. 

(2)  Use  a small  tooth-brush  with  stiff  bristles.  Use  a little  soap 
and  some  precipitated  chalk. 

(3)  Brush  all  the  teeth  thoroughly,  especially  the  back  ones. 

Brush  all  surfaces  of  the  teeth.  • 

(4)  Rinse  the  mouth  thoroughly  with  clean  water. 

(5)  Clean  the  teeth  immediately  before  goin^  to  bed.  Take 
no  food  of  any  sort  afterwards.  Clean  the  teeth  again  in  the 
morning. 

(6)  Clean  teeth  do  not  decay. 

With  the  eruption  of  the  permanent  incisors,  the  spaces 

betweeh  the  teeth  should  be.  regularly  cleared  with  silk. 

In  mouths  where  caries  is  progressing  rapidly,  it  is  a useful 
measure  to  swab  the  mouth  with  an  alkali  the  last  thing  before 
going  to  rest,  for  example:  — 

Mag.  carb.  levis  5iv. 

Aq.  rosae  ...  ...  ...  §vi. 

Aquam  ...  ...  ...  ...  ad  gxij 

Misce.  Shake  before  using. 

After  cleansing  the  teeth,  a tablespoonful  of  the  above  should  be  taken 
into  the  mouth  and  sluiced  between  the  teeth. 


In  cases  of  acute  fevers  or  any  other  condition  where  the 
patients  aro  helpless,  their  teeth  should  be  cleaned  by  the 
attendants. 
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Paitients  wearing  dentures  should  be.  warned  of  the  danger  of" 
neglecting  to  cleanse  both  the  mouth  and  the  dentures,  especially' 
where  there  are  ba.nds  or  clasps.  Dentures  cause  caries  only  in  so 
far  as  they  assist  in  retaining  food  around  the  teeth. 

In  mouths  showing  a tendency  to  approximal  caries  of  the 
anterior  teeth,  isolation  should  be  obtained  by'  the  removal  of  the 
first  or  second  premolars  or  the  first  molars  (see  p.  207).  Isolation 
of  the  incisors  and  canines  is  a most  valuable  method  of  preventing 
caries  between  these  teeth. 


(B)  REMEDIAL 

The  remedial  treatment  may  be  considered  under  the  following! 
headings : — 

(1)  The  operation  of  filling. 

(2)  The  operation  of  excision. 

(3)  The  use  of  drugs. 

(4)  The  adaptation  of  artificial  crowns. 

(5)  The  operation  of  extraction. 


(1)  THE  OPERATION  OF  FILLING 


(a)  The  Preparation  of  Cavities 

It  is  not  intended  to  describe  fully  all  the  various  types  of! 
cavities  and  methods  of  inserting  fillings  which  occur  in  practice;^ 
attention  can  be  directed  only  to  the  more  sahent  and  elementary 
points.  The  manipulative  skill  required  for  correctly  filling  teethi 
can  only  be  acquired  by  practice. 

(i)  General  Points. — Success  in  filling  depends  largely  upon  a 
careful  preparation  of  the  cavities.  The  cavity  in  the  tooth  should 
first  be  freely  opened  up  by  means  of  fissure  burs  and  enaineT 
chisels  and  all  the  carious  dentine  removed.  In  the  retentive\ 
shaping,  car©  must  be  taken  to  avoid  injury  to  the  pulp  and  need-i 
less  sacrifice  of  tooth  substance  which  might  endanger  the  stability' 
of  the  cavity  walls.  The  simplest  mode  of  shaping  is  to  cut  the 
cavity  so  that  some  part  of  the  interior  is  a little  larger  in  diameter} 
than  the  diameter  of  the  orifice.  In  cavities  with  all  the  walls] 
standing,  this  may  be  effected  by  making  the  walls  slightly  diver-i 
gent  from  the  orifice  inwards.  With  cavities  not  possessing  four! 
walls,  retention  is  usually  obtained  by  means  of  grooves.  The] 
grooves  must  not  be  too  deep ; a deep  groove  is  difficult  to  fill,  and 
is  a source  of  weakness.  The  grooves  must  be  cut  in  the  dentine, 
and  in  a direction  parallel  with  the  pulp.  A frail  margin  of  enamel 
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should  not  be  allowed  to  remain  at  the  cervical  portion  of  the  cavity. 
For  exiample,  in  fig.  485  the  margin  of  enamel  is  frail,  and  liable 
to  fracture  during  filling.  The  cavity  should  be  extended  so  as  to 
remove  all  the  enamel. 

The  extension  of  cavities  beyond  the  actual  limit  of  the  caries 
is  often  advisable  in  order  to  remove  possible  sources  of  failure  and 
obtain  “ self-cleansing  ” edges.  If  there  are  two  or  more  cavities 
in  a tooth  and  there  is  little  intervening  tissue  between  them,  the 


Fig.  485.  Fig.  486.  Fig.  487. 


‘ intervening  tissue  should  be  removed.  Examples  : On  the  occlud- 
ing surface  of  a maxillary  molar,  cavities  frequently  exist  in  the 
anterior  and  posterior  sulci,  and  if  only  a thin  stretch  of  , tissue 
remains  when  the  cavities  are  prepared  (fig.  486),  it  is  better  to 
unite  them.  With  cavities  in  the  approximal  surfaces  (see  fig.  487) 
the  intervening  tooth  structure  should  be  removed,  otherwise 
fracture  is  certain  to  occur  from  the  force  of  mastication.  With 
cavities  on  the  occluding  surface  of  the  premolars  and  molars  the 
fissures  should  be  freely  cut  out. 


Fig.  488.  Fig.  489. 


When  the  wall  of  a cavity  is  in  close  proximity  to  a fissure 
(fig.  488),  the  cavity  should  be  extended  so  as  to  include  the  fissure 
(fig.  489).  The  extension  of  cavities  so  as  to  ensure  “self- 
cleansing  ” edges  is  most  desirable.  All  joints  between  fillings  and 
tooth  substance  should  be  made  as  accessible  as  possible  to  the 
tongue  and  tooth-brush,  in  order  that  food  may  be  prevented,  as 
far  as  possible,  from  lodging  near  them.  It  is  also  most  desirable 
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that  fillings  should  he  in  contact  with  the  approximal  teeth  to 
prevent  injury  to  the  muco-perioisteum  during  mastication  (figs.  490 
and  491). 

The  Treatment  of  the  Enamel  Margins. — The  best  results  are 
obtained  by  keeping  the  margin  at  right  angles  to  the  teeth  in  all 

Fig.  490. — Diagram  showing  cavi- 
ties prepared  in  such*  a way  that  the 
junction  between  the  filling  and 
enamel  cannot  easily  be  kept  clean. 


csiS) 

Fig.  491. — Diagram  showing  cavi- 
ties prepared  in  such  a way  that  the 
junction  between  the  filling  and 
enamel  can  easily  be  kept  clean. 


except  occluding  surfaces  (fig.  492).  If  the  edges  on  occluding 
surfaces  are  left  much  undercut,  a few  enamel  fibres  will  be 
unsupported  by  dentine — the  fibres  always  run  at  right  angles  to 


o jj 

VV 

(a) 

(h) 

margins 

Enamel 

Enamel  margins  iUnamel  margins 
incorrectly  prepared.  correctly  prepared. 
Fig.  492. 


the  external  surface  of  the  enamel  at  that  position — and  the  result 
will  be  that,  with  pressure,  they  will  give  way  and  form  a vulner- 
able point  in  the  filling  (493  (a)).  If,  however,  the  margin  is  left 


(a) 

Showing  how  not  to  leave 
the  margins  of  enamel. 


Fig. 


(t) 

Showing  how  the  enamel  margin 
should  be  prepared. 

493. 


only  slightly  bevelled,  all  the  enamel  fibres  will  be  supported  by 
dentine  and  a source  of  failure  will  have  been  removed  (fig.  493  (b) ). 

The  best  instruments  for  carrying  out  this  part  of  the  work  are 
fine-cut  cavity  burs  and  stones. 
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(ii)  Relation  of  the  Pulp  Canals  to  the  Surfaces  of  the  Teeth. 
— Maxillary  Teeth. 

(a)  Incisors. — The  pulp  of  the  central  incisor  io\low&  to  a great 
extent  the  contour  of  the  tooth.  It  is  prolonged  towards  the  mesial 
and  distal  angles  (fig.  494);  care  must  therefore  bo  taken  to  avoid 
cutting  deeply  in  this  part  of  the  tooth.  A section  of  the  tooth 
near  the  neck  shows  that  the  pulp  lies  a little  nearer  tO'  the  labial 
than  to  the  palatal  aspect  of  the  tooth;  pits  and  grooves:  can  there- 
fore be  made  with  greater  safety  in  the  palatal  part  of  the  tooth. 
Access  to  the  pulp  canal  should  be  gained  through  the  palatal 
aspect  of  the  tooth,  the  opening  being  made  below  the  pit  (fig.  495) 
and  not  through  it.  An  opening  made  through  the  pit  will  meet 
the  canal  at  an  angle.  The  nearer  the  opening  is  made  towards 
the  cutting  edge  the  more  direct  will  be  the  access  to  the  canal. 
The  direction  in  which  an  approximal  cavity  should  be  extended 
to  open  the  pulp  canal  is  shown  in  fig.  496. 


Fig.  494. 


Fig.  495.  Fig.  496. 


Fig.  497. 


The  enamel  on  the  approximal  surfaces  ends  as  shown  in  fig. 
497.  This  fact  must  be  taken  into  consideration  when  preparing 
the  cervical  portion  of  the  cavity. 

The  pulp  of  the  lateral  incisor  is  practically  similar  in  shape  to 
that  of  the  central,  but  it  is  larger  in  proportion  to  the  size  of  the 
tooth  and  is  therefore  more  often  exposed. 

(b)  Canine. — The  pulp  is  not  prolonged  towards  the  mesial  and 
distal  angles  as  in  the  incisors..  In  comparison  with  the  incisors, 
the  pulp  is  relatively  small.  Access  to  the  pulp  canal  should  be 
gained  through  the  palatal  aspect  of  the  tooth.  The  nearer  the 
opening  is  made  towards  the  cutting  edge  the  more  direct  will  be 
the  access  to  the  canal. 

(c)  Premolars. — In  the  first  premolars  there  are  usually  two 
canals.  The  pulp  is  constricted  at  the  neck  (see  fig.  498).  In 
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extending  cavities  to  the  pulp  canal,  it  is  almost  always  necessary 
to  cut  towards  the  cusps,  as  shown  in  fig.  499. 

The  second  premolar  usually  has  one  root  canal.  The  pulp  is 
not  so  constricted  at  the  neck  ia.s  it  is  in  the  first  premolar.  Access 
to  the  pulp  canal  is  gained  in  the  same  manner  as  with  the  first 
premolar  (see  fig.  500). 


(S) 


Fig.  498. 


Fig.  499. — Showing  method  of  open- 
ing into  the  pulp  canals  of  a first 
premolar  from  the  occluding  surface. 


(d)  Molars. — The  first  molar  has  three  roots.  The  pulp 
approaches  the  anterior  aspect  of  the  tooth  more  than  the  posterior, 
and  is  therefore  more  liable  to  be  exposed  in  anterior  than  in 
posterior  caivities.  The  relative  position  of  the  orifices  of  the  canals 
is  shown  in  fig.  501.  The  direction  of  the  axis  of  the  pulp  canals  , 
towards  the  occluding  surface  is  seen  in  fig.  502.  Access  to  the 


o 


Fig.  500. 


canals  is  gained  by  extening  the  cavities  towards  the  buccal 
surface  (see  fig.  503).  By  this  means,  direct  access  to  the  buccah 
and  palatine  roots  can  be  obtained. 

The  second  molar  has  three  roots.  The  palatine  root  is  more,, 
in  line  with  the  longitudinal  axis  of  the  tooth  than  is  the  case  with 
the  first  molar,  and  for  this  reason  access  to  the  canals  should  be'* 
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gained  by  extending  the  cavities  towards  the  centre  of  the  occluding 
surface  rather  than  towards  the  buccal  aspect.  The  pulp,  as  in 
the  first  moilar,  is  situated  nearer  to  the  anterior  than  to  the  posterior 
aspect  of  the  tooth. 


a 


Fig.  501. — (a)  Palatine 
root;  (h)  posterior  buccal 
root ; (c)  anterior  buccal 
root. 


Fig.  503. 


Mandibular  Teeth. 

(a)' Incisors  and  Canines. — Access  to  the  pulp  chambers  of  these 
teeth  should  be  gained  by  an  opening  on  the  lingual  surface,  the 
opening  being  made  well  towards  the  incisive  margin  (figs.  504  to 
505). 


Fig.  504. — Showing  method 
of  approaching  the  pulp  canal 
in  a mandibular  incisor. 


Fig.  505. — Showing  method 
of  approaching  the  pulp  canal 
in  a mandibular  canine. 


(h)  Premolars. — The  crown  of  the  first  premolar  is  slightly  bent 
on  the  root,  the  inclination  being  towards  the  tongue.  A section 
of  this  tooth  shows  that  direct  access  to  the  pulp  canal  is  best 
gained  by  drilling  through  the  lingual  aspect  of  the  buccal  cusp  (see 
fig.  506).  In  extending  approximal  cavities  to  the  pulp  canals  the 
operation  should  be  carried  out  as  shown  in  fig.  507.  The  usual 
method  of  extending  the  cavity  through  the  coronal  fissure  will 
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strike  the  pulp  canal  at  an  angle,  while  extension  as  advised  will 
give  direct  access  to  the  canal. 

With  the  second  premolar,  the  inclination  of  the  crown  to  the 
tongue  is  not  so  marked,  extension  to  the  pulp  canal  should  there- 
fore be  made  by  cutting  a little  more  towards  the  coronal  fissure 
(see  figs.  508  and  509). 

(c)  Molars. — The  first  molar  has  two  roots.  The  canal  in  the 
anterior  root  is  much  constricted  in  the  centre,  while  the  pulp  canal 
in  the  posterior  root  is  well  marked.  Access  to  the  pulp  canals 
should  be  gained  by  extending  the  cavity  towards  the  central  portion 
of  the  occluding  surface. 

The  second  molar  has  two  roots.  The  pulp  canal  in  the  anterior 
root  is  not,  as  a rule,  constricted  as  in  the  first  molar.  • Access  to 
the  canal  is  gained  in  a way  similar  to  that  pursued  with  the 
first  molar. 


Fig.  506.  Fig.  507..  Fig.  508.  Fig.  509. 


(iii)  Simple  Cayities.— The  simplest  form  of  cavity  is  that  in 
which  all  the  walls  are  complete,  and  good  examples  of  this  are 
the  cavities  occurring  upon  the  crowns  of  molars  and  premolars. 
To  shape  these,  the  walls  should  be  made  slightly  out  of  the 
perpendicular,  the  floor  being  left  flat  and  the  edges  trimmed  as 
directed.  All  fissures  on  the  occluding  surface  must  be  freely 
cut  out. 

In  preparing  simple  cavities  the  modus  operand!  is  as  follows : 
Example  : carious  second  mandibular  molar  (fig.  510).  With  a 
fissure  bur  a cut  is  made  through  all  the  fissures  (see  fig.  510  (a) ). 
An  enamel  chisel  is  then  used  to  break  down  any  triangular  pieces 
of  enamel  thus  left  (fig.  510  (5) ).  The  carious  dentine  is  then 
removed  with  suitable  instruments  and  the  walls  correctly  shaped 
(fig.  510  (c) ).  When  using  cohesive  gold  in  mandibular  molars,  it 
is  often  found  that  if  the  anterior  wall  is  undercut,  or  even  ■ quite 
perpendicular,  the  cavity  is  extremely  troublesome  to  fill.  To  over- 
come this  difficulty  the  anterior  wall  should  be  left  quite  sloping 
(fig.  511),  and  then  it  can  be  easily  seen,  and  the  cavity  properly 
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filled,  the  filling  being  held  in  by  making  the  buccal  and  lingual 
walls  of  the  cavity  diverge  slightly  towards  their  posterior  aspects. 


on  the  labial,  buccal  and  lingual  surfaces, 


For  simple  cavities 


(a) 

Showing  tooth 
before  prepara- 
tion. 


Q>) 

. The  dotted  lines  show 
the  portion  of  enamel  to 
be  removed  by  the  enamel 
chisel. 

Fig.  510. 


Cavity  prepared.  Note  : 
the  margins  should  be  left 
a little  more  rounded  than 
shown  in  diagram. 


Fig.  511. 

I'v 

5'  . 

1^:  the  i’ules  as  to  simple  crown  cavities  apply.  For  cavities  on  the 
t incisive  margin  of  the  anterior  teeth,  a slight  undercut  should  be 
made  throughout  the  breadth  of  the  cavity.  The  edges  must  be 


Fig.  512. — Cavity  involving  cut-  Fig.  513. — Showing  cavity  filled 

ting  edge  of  central  incisor. 

Transverse  section  showing  method 
of  preparing  cavity. 

prepared  in  such  a way  that  the  filling,  when  inserted,  completely 
covers  them,  otherwise  Jailure  through  fracture  of  the  enamel 
margins  is  liable  to  occur  (figs.  512  and  513). 

25 
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(iv)  Approximal  Cavities. — In  cavities  on  the  approximal  sur-r^l 
face  (fig.  514)  of  the  molars  and  premolars  access  must  be  gained 
through  the  occluding  surface.  This  is  carried  out  with  a small 
fissure  bur,  the  cut  being  taken  well  back  on  the  coronal  aspect. 
The  weak  edges  of  enamel  (see  dotted  line,  fig.  515)  are  then 
broken  down.  The  carious  dentine  is  next  cleared  away.  A cavity 
somewhat  cup-shaped  will  then  be  left  to  deal  with  (fig.  516).  In 
the  shaping  it  must  be  remembered  that  there  are  two  directions  5| 
in  which  the  filling  has  to  be  prevented  from  coming  out,  the  one] 
from  above  downwards,  the  other  laterally.  The  labial  and  lingualj 
walls  (ai  and  b)  should  therefore  be  cut  so  as  to  diverge  not  only' 
towards  the  cervical  margin,  bat  also  towards  the  axial  portion  of 
the  tooth.  To  carry  out  this  step  two  grooves  are  made  which 
diverge  as  they  approach  the  cervical  margin  (fig.  517).  The 
portion  of  tissue  shown  by  the  dotted  lines  is  then  removed,  and; 
a double  wedge-shaped  cavity  is  obtained. 


Fig.  514.  Fig.  515. 


Fig.  516. 


Fig.  517. 


Should  the  fissure  in  the  coronal  surface  be  carious,  it  must  be 
cut  out,  but  in  doing  this  as  little  tissue  as  possible  should  be 
removed  in  the  case  of  premolars.  In  these  teeth,  if  large  cavities 
are  present  on  both  anterior  and  posterior  surfaces,  the  inner  cusp 
is  liable  to  fracture;*  the  retention,  therefore,  of  an  isthmus  of 
dentine  betweien  the  outer  and  inner  cusps  considerably  increases 
the  stability  of  the  tooth.  It  is  also  a good  plan  to  cut  away  the  . 
inner  cusp  and  extend  the  filling  over  it.  In  the  case  of  approximal 
cavities  to  be  filled  with  cohesive  gold,  the  filling  is  started  by 
wedging  a piece  of  gold  into  a pit  or  groove.  The  latter  is 
generally  preferred,  and  consists  of  a small  groove,  slightly  under- 
cut, in  the  cervical  wall  of  tlie  cavity.  In  a few  cavities  the  older 
method  of  “ starting  pits  ” will  be  found  useful.  These  pits  are 
made  as  follows  : The  drill  is  buried  to  sucn  a depth  that  the  head 
is  just  below  the  level  of  that  part  of  the  cavity  where  the  pit  is 
to  be  made,  and  the  head  is  then  moved  with  a sliglit  rotary 
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motion;  tlie  result  is  a small  cavity  (fig.  518).  If  the  drill  head  is 
rotated  when  only  half  buried,  a cup-shaped  cavity  will  be  produced, 
and  this  is  useless  (fig  519).  Starting  pits  should  always  be  drdlled 
in  the  dentine  itself.  If  drilled  at  the  junction  of  the  enamel  and 
dentine,  one  wall  will  be  formed  of  enamel,  which  leads  to  fracture 
during  filling.  The  directioa  of  starting  pits  sliould  be  as  far  away 
from  the  pulp  as  possible. 

j!  ^ 


~Z5  — 


Fig.  518. 


Fig.  519. 


The  advantage  of  shaping  approximal  cavities  like  a double 
wedge  for  cohesive  gold  is  that  all  parts  are  easily  accessible  and 
i ' filling  is  thus  more  satisfactorily  carried  out. 

^ Small  approximal  cavities  in^  molars  and  premolars  situated  near 
the  gum  may  be  approached  from  the  labial  or  buccal  walls,  instead 


Fig.  520. — Showing  approximal  cavity  in  a mandibular 
premolar  opened  up  from  the  labial  wall. 

of  opening  up  from  the  crown  which  entails  the  loss  of  much  sound 
tissue  (fig.  520).  The  retentive  shaping  of  the  cavity  is  carried  out 
as  described  above.  In  these  cavities  the  lingual  wall  forms  the 
base.  This  method  of  treating  approximal  cavities  is  adopted 
when  the  caries  is  situated  in  the  root  of  the  tooth,  as  seen  in  patients 
with  “ recession  of  the  -gums.”  One  disadvantage  of  this  method 
is  the  difficulty  of  producing  self-cleansing  edges. 
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Of  approxivial  cavities  in  the  anterior  teeth  the  smallest  are 
often  the  most  diffioult  fill.  A good  separation  of  the  teeth  is 
needful,  as  with  more  space  available  for  the  preparation  of  cavities 
less  tissue  is  sacrificed  in  retentive  shaping.  In  small  cavities  for 
which  non-cohesive  gold  is  intended,  the  preparation  is  similar  to 
that  for  simple  cavities — namely,  walls  islightly  divergent.  For 
cohesive  gold,  small  cavities  are  to  be  prepared  as  follows  : With 
a fine  finishing  bur  the  anterior  wall  is  cut  so  that  it  slopes  out- 
wards and  can  be  easily  seen,  a starting  pit  being  made  at  the 
cervical  margin,  and  an  opposing  point  below,  for  retention  of  the 
filling.  With  larger  cavities  an  approach  should  be  made  from  the 
lingual  aspect,  the  labial  wall  being  saved  as  much  as  possible. 
The  shaping  of  the  cavity  will  then  be  somewhat  like  that  of 
approximal  cavities  in  premolars  and  molars,  retention  being 
obtained  by  a slight  groove  in  the  cervical  wall,  opposed  by  a small 
groove  or  pit,  according  to  the  amount  of  tissue  available  (fig.  521). 


Fig.  521.  Fig.  522.1 


When  the  cavity  involves  a large  portion  of  the  side  of  the 
tooth,  the  labial  and  dingual  walls  must  both  be  freed  from  aU  frail 
enamel  and  a different  mode  of  procedure'  adopted  in  shaping  it. 
The  labial  and  lingual  walls  should  not  be  grooved.  In  the  cervical 
wall  a groove  should  be  made,  and  opposed  by  a good-sized  pit 
drilled  towards  the  apex  of  the  cavity.  In  many  cases,  the  incisive 
portion  of  the  cavity  cannot  with  safety  support  an  anchorage,  but 
if  the  cavity  is  extended  ir.  the  manner  shown  in  fig.  522,  an 
excellent  hold  will  be  obtained. 

Cavities  for  plastic  fillings  should  be  prepared  in  a manner 
slightly  different  from  those  prepared  for  gold.  The  enamel 
margins  on  the  occluding  surface  should  be  straight  and  not 
bevelled,  as  the  thin  layer  of  enamel  thus  left  is  less  likely  to 
fracture  than  the  feather  edge  of  plastic  material. 


1 From  Kirk’s  “ Operative  Dentistry.” 
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(5)  Hypersensitive  Dentine 

The  preparation  of  cavities  for  filling  is  at  times  hampered  by 
hypersensitive . dentine.  The  area,  of  hypersensitive  dentine  fre- 
quently varies,  one  portion  of  the  tooth  being  distinctly  more 
painful  than  another.  The  portions  of  dentine  immediately  beneath 
the  enamel  and  at  the  neck  of  the  tooth  are  iisuallj^  the  most 
sensitive.  ■ 

The  pain  can,  however,  be  greatly  alleviated  by^keeping  the 
cavity  dry  during  excava.tion,  and  by  using  sharp  instruments  with 
a decided  cutting  and  not  scraping  action. 

Treatment : — 

Dehydration. — The  application  of  hot  air  in  the  form  of  blasts 
from  a suitable  syringe  greatly  reduces  this  sensitiveness  of  the 
tooth  substance.  The  hot  air  may  cause  a little  pain,  but  if  it  is 
applied  with  tact  and  care  pain  can  usually  be  avoided.  The  hot 
air  dehydrates  the  dentine.  If  absolute  alcohol  is  applied  before 
the  hot  air,  the  dehydration  is  increased,  but  the  treatment  is  more 
painful. 

Carbolic  Ado. — -Strong  carbolic  acid  allowed  to  remain  in  the 
cavity  for  a few  minutes  and  the  dentine  dried  with  hot  air.  This 
remedy  is  not  very  efficient  if  a result  is  desired  at  once,  but  if 
carbolic  acid  is  sealed  in  the  cavity  for  two  or  three  days  a decided 
obtunding  of  the  dentine  is  obtained. 

Zinc  Chloride. — Chloride  of  zinc  is  a powerful  coagulant  and 
must  be  used  with  caution  when  the  pulp  is  near.  The  cavity 
must  be  isolated  and  a small  piece  of  chloride  of  zinc  in  the  solid 
state  allowed  to  dissolve.  The  application  causes  pain,  but  the 
pain  rapidly  passes  away. 

Nitrate  of  Silver. — This  drug  causes  unsightly  discoloration  and 
can  only  be  applied  to  the  posterior  teeth.  It  is  slow  in  its  action. 
In  superficial  cavities,  the  nitrate  of  silver  is  applied  in  the  form  of  a 
fine  powder  on  a piece  of  cotton-wool  slightly  moistened,  or  the  drug 
in  a solid  state  may  be  rubbed  over  the  sensitive  surface.  The  tooth 
is  then  left  for  one  or  two  days,  when  the  dentine  becomes  less 
sensitive.  In  deeper  cavities,  a little  of  the  fine  powder  may  be 
sealed  in  with  gutta-percha^. 

Where  it  is  intended  to  use  metal  fillings  and  the  dentine  is 
sensitive,  the  best  course  is  to  insert  an  oxy-phosphate  filling  and 
allow  it  to  remain  for  about  .six  months.  In  some  instances,  the 
tooth  substance  is  so  sensitive  that  it  is  almost  impossible  to 
remove  any  of  the  carious  tissue.  A filling  of  oxy-sulphate  of  zinc, 
if  left  in  place  for  one  or  two  weeks,  will  allay  the  sensitiveness 
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sufficiently  to  allow  of  the  preparation  of  the  cavity.  For  posterior 
teeth  which  are  very  sensitive,  the  application  af  nitrate  of  silver 
may  be  substituted  for  the  oxy-sulphate. 

Preparations  containing  formalin  give  good  results,  but  they 
must  be  used  with  care,  as  formalin  possesses  great  power  of 
penetration  and  may  endanger  the  vitality  of  the  pulp. 

(c)  The  Use  of  Matrices 

The  matrix  is  an  indispensable  instrument  for  making  contour 
fillings.  By  the  use  of  properly  constructed  matrices  the  entire 
crown  of  the  tooth  can  be  restored,  thus  obviating  the  use  of 
crowns.  A simple  matrix  may  be  made  out  of  a piece  of  metal 
bent  to  the  shape  of  the  tooth  and  fixed  in  position  by  a wedge 
at  the  cervical  margin.  To  E.  P.  Lennox  belongs  the  credit  of  first 


describing  a rational  method  of  constructing  matrices  which  will 
conform  well  and  closely  to  the  tooth  at  both  cervical  and  occlusal 
edges.  A tooth  tapers  from  the  crown  downwards  and  approxi- 
mately-resembles  a cone;  a matrix  to  fit  correctly  must  taper  in 
a similar  way,  and  should  therefore  be  the^  segment  of  a flattened 
ring  of  metal.  It  is  found  by  calculation  that  the  inner  curve  of 
the  segment  corresponds  to  a circle  with  a radius  of  1 in.  The 
ends  of  the  matrices  must  correspond  in  direction  to  the  radii  of 
the  ring  (see  fig.  523).  It  is  found  that  matrices  for  molars  and 
premolars  can  De  cut  from  a similar  curved  segment,  the  difference 
being  a variation  in  the  length  of  the  segment.  In  fitting  matrices 
to  roots  which  are  grooved,  foi*  instance  the  anterior  aspect  of  the 
first  upper  premolar,  Lennox  has  suggested  a neat  contrivance  in 
the  form  of  a mandril,  the  ends  of  which  correspond  to  the  cones 
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formed  by  the  matrices  suitable  for  an  average  premolar  and  molar, 
respectively.  Down  the  mandril,  grooves  are  cut  to  correspond  to 
the  grooves  in  the  teeth.  The  mandril  is  used  as  follows : The  lip 
of  the  matrix  having  been  inserted  into  the  slot  in  a clamp,  the 
matrix  is  slipped  on  to  the  mandril  and,  with  a hammer,  tapped 
into  symmetrical  shape. 

Before  withdrawing  the  matrix  from  the  mandril  the  lower 
margin  is  forced  into  the  groove.  This  seems  to  prevent  the  matrix, 
when  applied,  drawing  away  from  the  groove  on  the  tooth.  In 
practice,  Lennox  matrices  answer  admirably.  MatriceiS  must  be 
firmly  kept  in  position,  and  should  fit  accurately  and  tightly  against 
the  cervical  margin.  Plastics  can  easily  be  used,  but,  with  gold, 
great  care  must  be  taken  to  bring  the  metal  over  the  edges;  indeed, 
it  is  extremely  difficult  to  use  matrices  with  cohesive  gold.  With 
amalgam  fillings  which  have  been  contoured,  great  care  must  be 
exercised  in  removing  the  matrix,  and  generally  it  is  better  to  allow 
the  matrix  to  remain  until  the  filling  has  hardened.  Matrices 
should  be  made  of  thin  but  strong  metal. 

(d)  The  Use  of  Screws  for  Retaining  Fillings 

In  places  where  it  is  not  possible  to  shape  the  cavity  to  a 
“ retentive  ” form,  screws  fixed  into  the  dentine  are  useful.  The 


Fig.  524. 

screw  is  also  useful  as  a means  cf  retention  where  cuts  and  grooves 
would  endanger  the  pulp,  or  throw  an  extra  strain  on  walls  already 
weakened.  The  screws  should  possess  fine  threads  Varying  from 
one  hundred  to  about  fifty  to  the  inch,  according  to  the  size  of 
screw  used. 

The  location  of  the  screiv  is  of  importance.  If  the  pulp  has  been 
removed  the  screw  should  be  inserted  into  the  canal.  With  living 
pulps  the  screw  must  be  inserted  as  far  as  possible  from  the  pulp, 
yet  not  too  near  the  enamel  margin.  For  incisors  and  canines  the 
linguo-cervical  angle  is  better  than  the  labial.  For  the  molars  and 
premolars  it  is  advisable  to  fix  the  screw  in  the  centre  of  the  body 
of  the  tooth  near  the  coronal  surface. 

When  fixed  in  the  pulp  canals  the  screw  must  be  large  enough 
to  obtain  a firm  grip — an  important  point  which  is  often  overlooked. 
The  form  shown  in  fig.  524  is  useful.  The  end  is  tapered  and  the 
screw  steadily  inserted. 
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The'  root  is  apt  to  be  S23lit  by  a screw  if  too-  much  force  is  used. 
When  a firm  grip  has  been  obtained,  the  excess  portion  of  the 
screw  is  cut  off  with*  a pair  of  sharp  pliers.  Screws  should  project 
well  into  the  cavity.  For  teeth  with  living  pulps,  the  form  shown 
in  fig.  525  or  fig.  526  may  be  used.  A small  hole  is  drilled  in  the 
dentine  with  a suitable  instrument,  and  the  screw  gradually 
inserted. 

{e)  The  Materials  Used  for  Filling  Teeth 

The  materials  used  for  filling  teeth  are  gold,  tin,  amalgam, 
osteo-plastics,  gutta-percha,  and  porcelain.  Solutions  of  gum 
resins  are  employed  in  conjunction  with  cotton-wool  as  temporary 
measures.  An  ideal  filling  should  be  hard  enough  to  resist 
attrition ; capable  of  withstanding  any  chemical  action  of  the 
mouth;  a non-irritant;  a non-conductor  and  easy  of  adaptation;  it 
should  retain  its  shape  after  insertion , and,  in  colour,  should 
resemble  the  natural  tooth.  At  present  no  filling  in  general  use 
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Fig.  525.  Fig.  526. 

fulfils  all  these  conditions,  and  for  any  given  case  a selection  has 
to  be  made  of  the  most  suitable  material  available. 

(i)  Gold  . — Two  forms  are  used,  viz.,  the  cohesive  and  the  non- 
cohesive  preparations. 

In  the  cohesive  method,  each  piece  of  gold  is  made  to  cohere 
to  that  already  in  place,  and  should  not  move  in  the  slightest 
degree  after  it  has  once  been  placed  in  position.  In  the  non- 
cohesive  method,  the  portions  of  the  filling  are  held  together  by 
being  closely  interlaced  and  wedged  against  each  other  and  over 
one  another. 

Each  method  has  its  special  advocates.  Those  who  favour  non- 
cohesive  gold  claim  that  it  adapts  itself  to  the  walls  of  the  cavity 
better  than  cohesive  gold,  and  can  be  worked  quicker;  while  those 
who  favour  cohesive  gold  assert  that,  although  it  takes  longer  to 
work,  it  makes  a harder  filling;  adapts  itself  to  the  cavity  walls 
quite  as  well  as  non-cohesive  gold,  provided  that  the  cavity  is 
properly  prepared,  and,  for  approximal  cavities,  possesses  the 
additional  advantage  of  being  able  to  withstand  the  force  of 
mastication. 

’Generally  it  may  be  said  that  non-cohesive  gold  is  better  for 
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crown  cavities  and  the  cervical  one-third  of  approximal  cavities  in 
molars,  premolars  and  anterior  teeth,  and  that  cohesive  gold  is 
more  serviceable  when  any  contouring  is  necessary  or  any  strain 
is  likely  to  be  thrown  upon  the  filling. 

In  recent  years  gold  as  a filling  material  has  been  largely 
superseded  by  amalgam  for  the  posterior  teeth  and  by  porcelain 
for  the  anterior  teeth.  The  substitution  of  amalgam  for  gold  for 
the  posterior  teeth  has  been  brought  about  by  the  improvements 
made  in  the  construction  of  amalgam,  an  amalgam  filling  now 
being  almost  as  efficient  as  a gold  filling.  Amalgam  also  possesses 
a distinct  advantage  in  being  more  easily  contoured  than  gold,  and, 
in  finishing,  there  is  less  likelihood  of  injuring  the  soft  tissues  at 
the  neck  of  the  tooth — a point  of  considerable  importance  in 
relation  to  periodontal  disease.  Porcelain  fillings  for  the  anterior 
teeth  have  supplanted  gold  fillings  for  aesthetic  reasons,  but 
porcelain  is  not  so  reliable  as  gold. 

The  advantages  of  ^old  as  a filling  are  (a)  that  it  retains  its 
shape,  and  constitutes  practically  a water-tight  plug,  and  (6)  that 
it  withstands  attrition.  In  using  gold  it  should  be  remembered 
that  it  has  no  preservative  action  whatever  upon  the . tooth 
substance. 

(ii)  Tin  . — Tin  is  generally  used  in  combination  with  gold ; it  is 
seldom  employed  as  a filling  by  itself.  The  advantages  claimed 
for  it  are  that  (a)  it  is  easy  to  work  and  (b)  it  has  a preservative 
action  upon  the  tooth  substance.  The  latter  quality  makes  it 
useful  as  a lining  to  cavities  and  at  cervical  margins.  It  has  one 
distinct  disadvantage,  it  becomes  black. 

(ill)  Plastic  Fillings. 

(a)  Amalgam. — An  amalgam  is  an  alloy  of  which  one  constituent 
is  mercury.  The  amalgams  used  in  dental  practice  consist  of  the 
combination  of  the  mercury  with  a single  metal,  as  in  palladium, 
copper  and  silver  amalgams,  or  with  alloys  of  two  or  more  metals. 
Amalgam  has  a much  greater  range  of  usefulness  than  any  other 
filling,  but  it  possesses  two  important  disadvantages,  viz.  : — 

(a)  Liability  to  become  discoloured — principally  through  the 
formation  of  sulphides  from  the  action  of  sulphuretted  hydrogen  in 
the  mouth. 

(h)  Tendency  to  alter  its  shape  and  to  fracture  at  the^  edges. 

Both  these  drawbacks  may  be  overcome  to  some  extent  by:  — 

(i)  Special  attention  to  the  composition  and  manufacture  of 
the  alloy. 

(ii)  Attention  to  the  preparation  of  the  cavity. 

(hi)  The  method  of  inserting  the  filling. 
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, Viewed  by  the  light  of  present  knowledge,  it  appears  that  the 
basis  of  the  alloy  should  be  composed  of  silver  and  tin,  with  the 
addition  of  gold  and  zinc  or  copper  when  the  amalgam  is  not  to  be 
used  in  a.  position  likely  to  be  seen.  In  addition,  it  is  important 
that  the  utmost  care  be  taken  in  casting,  cutting  and  annealing 
the  alloy.  • * ' 

The  following  is  the  formula  of  a good  working  amalgam^ : — 

Silver  ...  69-5  parts. 

Tin .25-5  ,, 

Gold  4-0 

Zinc  ...  ...  ...  ...  I'O  ,, 

The  preparation  of.  cavities  for  amalgam  fillings  differs  only 
slightly  from  that  required  for  gold  fillings.  Amalgam  being  a 
plastic  material,  it  is  not  so  important  that  there  should  he-  direct 
access  to  all  parts  of  the  cavity.  The  edges  should  be  left  straight, 
and  not  bevelled,  as  the  thin  layer  of  enamel  is  less  liable-  to  fracture 
than  the  thin  ledge  of  amalgam  wjiich  would  be  present  if  the  edges 
were  bevelled.  The  student  must  remember  that  the  preparation 
of  cavities  for  the  insertion  of  amalgam  fillings  requires  as  much 
care  and  attention  as  gold  work.  Too  frequently  amalgam  fillings 
are  macie  in  a careless  manner. 

Galvanic  Action  from  Amalgam  Filling b. — The  occlusion  of  teeth 
containing  amalgam  and  gold  fillings  will  start  galvanic  action  under 
certain  conditions. 

The  following  are  examples  from  practice : An  amalgam  fill- 
ing was  inserted  in  a left  second  molar  wh;ch  occluded  with  a gold 
crown.  Two  days  afterwards  the  patient  complained  of  distinct 
pain  whenever  the  amalgam  and  ^rown  were  brought  into  contact, 
and  expressed  the  opinion  that  the  pain  was  due  to  electrical  action. 
The  whole  of  the  surface  of  the  amalgam  filling^  which  occluded 
with  the  gold,  was  cut  out  and  filled  with  a non-conducting  filling 
(oxy-phosphate),  and  the  pain  ceased.  In  another  case  a biting- 
block  of  gold  occluded  with  an  amalgam  filling.  The  tooth  was  not 
painful  to  heat  or  cold,  but  pain  was  felt  every  time  it  was  brought 
into  contact  with  the  gold  biting-block. 

(/3)  Osteoplasties. 

(i)  Oxy -chlorides. — The  powder  consists  of  zinc  oxide  which  has 
been  heated  almost  to  whiteness  for  about  two  hours,  during  which 
time  it  loses  half  its  bulk.  Borax  and  silica  are  often  mixed  with 
it  with  a view  to  increase  its  hardness.  Oxide  of  zinc  often  contains 
arsenic  as  an  impurity,  but  it  is  not  probable  that  arsenic  is  ever 


' For  the  various  formulae  of  fillings  I am  indebted  to  Andrew  Kelly. 
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present  in  sufficient  quantiu^  to  exert  any  deleterious  effect.  The 
liuid  is  a solution  of  zinc  chloride  in  water  in  the  proportion  of  four 
to  three.  Oxy-chloride  of  zinc  does  not  form  a permanent  filling, 
as  it  i-s  acted  upon  by  fluids  of  the  mouth,  especially  at  the  cervical 
mai'gin.  It  is  also  of  little  use  in  places  where  there  is  much 
attrition.  It  is  hygroscopic,  sets  quickly,  is  an  irritant  and  an 
antiseptic.  Oxy-chloride  is  principally  employed  as  a root  filling 
and  as  an  obtundent  for  sensitive  dentine. 

(ii)  Oxy -phosphates. — The  powder  is  made  of  oxide  of  zinc. 
The  oxides  of  magnesium  and  aluminium  are  sometimes  added  with 
the  view  of  accelerating  the  setting.  The  various  shades  of  colour 
are  produced  by  colouring  matters,  which  probably  lessen  the  resist- 
ance of  the  filling  to  solvents.  The  fluid  is  principall}^  composed 
of  phosphoric  acid,  zinc  oxide  and  water. 

As  a filling  the  oxy-phosphate  is  more  permanent  than  the  oxy- 
chloride. It  is  soluble  in  the  alkaline  secretions  of  the  mouth.  It 
is  antiseptic,  though  not  so  marked  as  the  chloride,  and,  like  the 
latter,  it  may  lead  to  death  of  the  pulp  if  used  in  too  close  proximity 
to  that  organ.  Oxy-phosphate  fillings  last,  on  the  average^  about 
two  years,  though  they  may  continue  serviceable  for  seven  years, 
and  in  rare  instances  longer. 

The  use  of  oxy-phosphate  is  indicated — 

(1)  As  a flooring  in  crown  cavities  (when  not  too  near  the  pulp). 

(2)  As  a root  filling. 

(3)  As  a lining  to  cavities  wdth  frail  walls. 

(4)  In  cavities  which  are  sensitive,  and  in  which  it  is  desired 
to  insert  a metal  filling — an  oxy-phosphate  filling  allowed  to  remain 
for  a period  of  three  to  six  months  will  act  as  an  obtundent. 

(5)  In  front  teeth  of  weak  structure. 

(6)  In  combination  with  amalgam. 

(7)  For  the  fixation  of  crowns  and  porcelain  inlays. 

It  should  not  be  used  in  cavities  which  cannot  be  kept  absolutely 
free  from  moisture  during  filling. 

(iii)  Oxy -sulphate. — The  powder  is  composed  of  a mixture  of 
calcined  sulphate  of  zinc  and  oxide  of  zinc.  The  fluid  is  a solution 
of  gum  arabic. 

The  following  is  a useful  formula:  — 

Powder:  Zinc  oxide  ...  82  parts.  Fluid:  20  per  cent,  solution  of  gum 

Zinc  sulphate  ...  11  ,,  acacia,  to  which  a suitable 

Mastic  ...  ..  7 ,,  preservative  may  be  added. 

Oxy-sulphate  is  extremely  useful: — m 

(I)  As  a flooring  to  sensitive  cavities  near  the  pulp. 

'(2)  For  covering  exposed  pulps  (in  combination  with  a sedative). 
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(3)  For  very  sensitive  cavities.  A filling  of  oxy-sulphate  used 
for  one  or  two  weeks  will  allay  the  sensitiveness. 

(iv)  Oxy -phosphate  of  copper  has  been  introduced  by  Ames,  and 
is  most  valuable  for  the  fixation  of  splints  in  the  treatment  of 
fractured  jaws. 

(7) . Translucent  Cements.— During  the  last  few  years  trans- 
lucent cements  have  been  extensively  used  as  fillings. 

It  is  too  early  to  express  a definite  opinion  as  to  the  value  of 
translucent  cemente,  but  there  seems  little  doubt  that  with  improve- 
ments in  their  compoisition  and  a better  knowledge  of  their  behaviour 
they  will  be  found  most  valuable  fillings.  Translucent  cements  are 
not  adhesive,  and  it  is  necessary  therefore  that  the  cavity  should 
be  cut  to  retain  the  filling  as  in  the  case  of  gold  and  anialgam.  There 
is  a tendency  for  the  translucent  cement  to  cause  deatn  of  the  pulp, 
and  it  is  advisable  therefore  that  cavities  should  be  lined  with  an 
oxy -phosphate  or  an  oxy-sulphate  cement.  Their  use  is  indicated 
for  aesthetic  purposes  in  cavities  in  the  anterior  teeth.  They  should 
not  be  used  on  occluding  surfaces,  or  for  the  appromixal  cavities  in 
^premolars  and  molars,  as  in  these  places  amalgams  or  gold  are  more 
serviceable  and  reliable. 

(3)  Gutta-percha. — Gutta-percha  is  the  inspissated  juice  of 
Isonandra  gutta  and  other  trees  of  the  natural  order  Sapotacece, 
According  to  Baumhauer,  the  chief  constituent  of  gutta-percha  is 
a hydrocarbon  having  the  composition  identical  with  the 

gutta  of  Payen;  the  other  constituents,  alban  C20H32O2,  and  fluavil 
C27H32O,  being  probably  products  of  oxidation.  Gutta-percha  is 
insoluble  in  alcohol,  slightly  soluble  in  ether,  benzol,  and  oil  of 
turpentine,  freely  soluble  in  chloroform  and  carbon  disulphide. 
For  dental  purposes  it  is  generally  combined  with  zinc  oxide  and 
silica,  with  or  without  some  colouring  matter.  The  resins  appear 
to  lower  the  softening  point,  increase  the  time  of  setting,  and  con- 
siderably diminish  the  tensile  strength. 

Gutta-percha  deteriorates  from  exposure  to  air  and  light,  more 
especially  the  latter.  The  deterioration  depends  greatly  upon  the 
quality  of  the  gutta-percha.  A good  gutta-percha  filling  should  be 
tough,  should  soften  at  a temperature  not  more  than  175°  F.,  and 
should  set  in  from  thirty  to  forty-five  minutes.  It  should  be 
“ sticky  ” in  working.  The  filling  material  is  best  preserved  in  the 
form  of  sticks  wrapped  in  tin-foil  and  kept  in  a box,  pieces  being 
cut  off  as  required.  The  following  formula  is  recommended  by 
W.  Eushton^ : — 


1 Trans.  Odonto.  Soc.,  1898,  p.  120. 


THE  TREATMENT  OF  CARIES 


307 


Pure  gutta 

Finely  levigated  silica 
Oxide  of  zinc 


50  parts. 
30  „ 

20  ,, 


The  gutta  should  be  gradually  heated  and  the  powders  added  in 
small  quantities  at  a time. 

The  following  is  a useful  type  of  temporary  gutta-percha: — 


Properties.— As  a filling,  gutta-percha  is  a perfect  non-conductor, 
and,  though  it  does  not  make  a water-tight  filling,  fresh  caries 
seldom  seems  to  occur  from  this  defect.  In  dirty  mouths,  it  dis- 
colours, becoming  yellowish  in  appearance.  If  inserted  too  near 
the  pulp,  it  frequently  leads  to  the  destruction  of  that  organ. 
Cavities  in  which  gutta-percJia  is  temporarily  placed  often  appear 
to  be  more  sensitive  on  the  removal  of  that  material  than  before 
its  insertion,  which  seems  to  show  that  gutta-percha  increases  the 
sensitiveness  of  dentine. 

Indications  for  Use. — Gutta-percha  should  not  be  used  upon  a 
masticating  surface,  as  it  bears  attrition  badly.  Gutta-percha, 
though  principally  used  as  a temporary  filling,  is  occasionally  of 
great  use  permanently,  the  principal  cases  in  which  its  use  .is 
indicated  being : — 

(1)  The  anterior  teeth  of  young  children,  as  the  salivai  in  children 
seems  to  dissolve  osteoplasties  very  quickly. 

(2)  In  certain  cavities  on  the  buccal  and  labial  surfaces  of 
teeth. 

(3)  For  filling  root  canals. 

(4)  As  a temporary  filling  where  it  is  necessary  to  wedge  the 
teeth  for  the  purpose  of  separation  before  the  introduction  of  a 
permanent  filling. 

(e)  The  Solution  of  various  Resins. — Gum  mastic  and  gum 
sandarac  are  used  as  temporary  fillings.  They  harden  through  the 
resin  being  precipitated  by  the  saliva  and  the  evaporation  of  the 
solvent  ether,  chloroform,  &c. 

(^)  Porcelain  Inlays. — During  the  last  few  years,  porcelain 
inlays  as  fillings  have  claimed  a large  amount  of  attention.  They 
possess  the  advantage  of  more  nearly  resembling  the  appearance 
of  the  tooth  than  any  other  filling,  and  are  therefore  extremely 
useful  for  cavities  on  exposed  surfaces.  They  are  fixed  in  position 
with  oxy-phosphate  cement.  In  estimating  the  usefulness  of  this 
filling,  it  must  be  remembered  that  oxy-phosphate  cement  is  acted 


Gutta-percha  ... 
Hard  paraffin 


18  parts. 


Calcium  sulphate 
Oxide  of  zinc ... 
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upon  l)y  the  saliva  and  that  the  layer  of  cement  between  the  inlay 
and  the  tooth  substance  must  be  regarded  as  a vulnerable  point. 
In  durability,  porcelain  inlays  are  inferior  to  gold  and  amalgam, 
but  they  are  superior  to  gutta-percha  and  osteoplasties.  During 
recent  yeai-s  they  have  been  almost  entirely  superseded  by  the 
translucent  cements. 

Methods  of  Preparation. 

(i)  The  Rotatiori  Method. — To  Storer  How  of  Philadelphia 
belongs,  it  is  believed,  the  credit  of  introducing  this  system  of 
inlaying. 

The  cavity  m liie  tooth  is  gradually  enlarged  and  made  circular 
in  outline,  but  slightly  tapering  towards  the  base.  Fine  cut  burs 
are  needed,  and  the  drilling  must  be  done  with  ai  delicate  but  firm 
touch,  in  order  that  the  cavity  be  truly  circular.  A rod  of  porcelain  , 
of  the  right  colour  and  approximate  size  is  selected,  a disc  is  cut 
off  and  fastened  by  means  of  shellac  to  a mandril  rotated  by  the 
engine.  With  carborundum  wheels  the  porcelain  is  accurately: 
fitted  to  the  cavity;  the  disc,  when  lying  in  the  cavity,  should 
project  slightly  beyond  the  surface  of  the  tooth.  The  inlay  is  fixed 
with  some  form  of  oxy-phosphate  mixed  thin.  When  the  cement 
is  hard,  the  inlay  is  ground  flush  with  the  surface  of  the  tooth  and 
finally  polished  with  an  Arkansas  stone  and  a little  putty  powder. 
The  finishing  is  better  carried  out  at  a subsequent  visit.  The 

final  fitting  may  be  done  by  wetting  the  inlay  with  fine  polish- 

ing paste  and  rotating  it  in  the  cavity.  Care  rnust,  however,  be 
exercised,  as  the  disc  is  liable  to  stick  fast  and  injure  the  enamel 

margins.  Some  operators  prefer  to  cut  the  inlay  from  an  artificial 

tooth,  and,  so  far  as  colour  is  concerned,  a more  satisfactory  result 
can  be  obtained  in  this  way.  The  disadvantage  of  the  rotation 
method  is  the  needless  sacrifice  of  the  sound  tissue  in  many  cases. 
Messrs.  Claudius  Ash,  Sons  and  Co.  have  prepared  a series  of 
circular  inlays  of  various  colours  corresponding  in  size  to  fine-cut 
burs,  and  by  this  system  the  process  of  inlaying  is  considerably 
accelerated. 

Irregularly  Shaped  Inlays. — The  cavity  must  be  formed  without 
undercuts  and  in  such  a way  as  to  counteract  the  lines  of  greatest 
pressure.  For  example,  in  the  large  inlays  in  the  upper  incisor 
teeth  the  main  strains  on  the  inlay  are  upwards  from  tlie  occlusal 
surface  and  outwards  from  the  palatine.  The  upper  strain  may. 
to  a certain  extent,  be  neutralized  by  preparing  the  cervical  poi^rion 
of  the  cavity,  and  the  outward  strain  by  cutting  away  the  palatine 
wall  so  that  the  labial  wall  extends  beyond  it  and  takes  the  outward 
strain  (^see  diagram,  fig.  527). 
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The  Matrix. — The  matrix  may  be  made  from  gold  foil  No.  40  or 
plahinum  (^oVo  i^)-  ^ piece  of  suitable  size  and  shape  is  selected, 

and  two  or  three  small  nicks  made  in  it.  The  foil  is  then  placed 
over  the  cavity  and  gently  pressed  home  with  a piece  of  amadou, 
and  an  impression  of  the  cavity  obtained.  The  fo«il  is  then  bent 
over  the  edges,  and  burnished  so  as  to  secure  a sharp  and  exact 
mark  of  the  edges.  It  is  an  advantage  to  melt  a little  wax  into  the 
matrix  before  removing  it  from  the  tooth.  By  this  means,  the 
liability  to  crumple  the  matrix  is  overcome.  With  a suitable 
instrument,  the  matrix  is  enticed  out  of  the  cavity  and  immediately 
invested  in  a mixture  of  silex  and  plaster. 

Many  operators  prefer  to  take  an  impression  of  the  cavity,  and 
for  this  purpose  generally  use  either  gutta-percha  or  dental  lac. 
From  this  impression  a mould  in  oxy-phosphate  of  copper  cement 
is  made  and  a matrix  of  thick  platinum  (you a either  by 

hand  or  bj'  means  of  a small  swager. 


FiCx.  527. 


The  inlay  may  be  made  of  a low-  or  high-fusing  body.  The 
former  is  suitable  for  small  cavities  requiring  but  little  contour,  the 
latter  for  larger  inlays.  High-fusing  bodies  make  stronger  inlays 
and  present  a more  natural  appearance.  Inlays  made  in  this  way 
are  composed  of  three  bodies:  — 

(1)  The  foundation,  melting  at  2,300^  F.,  corresponding  to  the 
dentine. 

(2)  The  high-fusing,  melting  at  2,150°  F.,  colTesponding  to  the 
enamel. 

(3)  The  medium-fusing,  melting  at  2,000°  F.,  corresponding  to 
the  surface. 

The  temperature  is  gauged  either  by  a pyrometer,  or  pellets  of 
gold  alloy,  which  fuse  at  different  degrees  of  heat.  The  body  should 
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be  mixed  into  a stiff  paste  with  distilled  water,  the  various  stages 
being  as  follows  : — 

(1)  The  foundation  body  is  packed  into  the  matrix,  and  with  a 
suitable  instrument  a cross  + is  made.  The  object  of  the  cross  is 
to  cause  the  body  when  fused  to  tend  to  separate  into  four  small 
masses  rather  than  to  consist  of  one  large  mass  in  the  centre. 
After  fusing,  the  matrix  with  the  body  is  replaced  in  the  mould  and 
the  edges  of  the  matrix  again  burnished  over  the  edges  of  the  cavity. 
When  the  matrix  has  been  made  direct  from  the  cavity,  although 
this  step  is  not  necessary,  there  is  more  certainty  of  a good  result 
if  the  matrix  is  again  introduced  into  the  cavity  and  burnished  into 
place,  and  then  invested  again. 

(2)  The  high-fusing  body  is  now  added  and  built  up  to  the 
necessary  contour,  and  the  inlay  fused  again.  This  operation  is 
repeated  until  the  inlay  has  assumed  the  form  desired. 

(3)  A thin  layer  of  the  medium-fusing  body  is  then  added,  and 
the  inlay  finished. 

When  the  inlay  is  made,  it  should  be  grooved  and  the  cavity 
slightly  undercut,  oxy-phospha,te  cement  being  used  for  fixing. 

Some  experience  is  necessary  in  choosing  the  shade  of  colour 
for  inlays,  as  the  inlay  when  inserted  often  appears  altered  in  colour. 
Deep  inlays  yield  more  satisfactory  results  than  shallow  ones,  as 
the  cement  is  not  so  likely  to  show  through.  Alteration  in  colour 
is  due  to  the  amount  of  light  and  the  amount  of  reflection.  The 
more  perfect  the  front  and  side  light,  the  less  the  variation.  Labial 
inlays  give  good  results,  but  in  the  case  of  approximal  inlays  light 
is  shut  ofi  by  the  adjacent  tooth  and  the  colour  is  affected,  the  inlay 
then  appearing  to  be  of  a darker  shade. 

(r])  Gold  Inlays. — Inlays  made  of  cast  gold  are  advocated  by 
some  operators  for  use  in  approximal  and'  crown  cavities  in  the 
posterior  teeth,  the  inlays  being  fixed  into  position  by  means  of 
oxy-phosphate  cement.  It  is  difficult  to  see  that  these  inlays  have 
any  advantage  over  properly  constructed  amalgam  fillings.  With 
the  latter-,  retention  is  obtained  by  means  of  undercuts — a much 
more  reliable  and  rational  method  than  by  trusting  to  the  adhesive- 
ness of  osteoplasties.  With  amalgam,  good  edges  can  be  obtained 
and  the  filling  more  easily  brought  to  the  proper  contour. 

(/)  Introduction  of  Filling  Materials 

(i)  Gold. 

(a)  The  method  of  using  cohesive  gold. 

(3)  The  method  of  using  non-cohesive  gold. 

(y)  Combination  of  the  cohesive  and  non-cohesive  methods. 
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* (S)  Gold  in  combination  with  other  metals. 

^ (a)  The  Cohesive  Method. — This  method  is  more  often  adopted 

I than  any  other.  The  gold  is  consolidated  either'  by  hand  pressure 
B or  by  mallet  force;  that  is,  the  force  given  to  the  plugger  is  either 
I direct  from  the  operator’s  hand  or  by  means  of  a mallet  which  may 
be  used  by  hand  or  by  some  mechanical  contrivance. 

Two  forms  of  gold  are  usually  employed,  viz.,  tape  and  pellets. 
The  tape  is  usually  made  by  folding  sheet  gold  to  the  required 
thicknese,  but  the  gold  can  be  purchased  ready  folded.  sheet  of 
gold  measures  4 in.  square,  and  the  foils  are  generally  numbered 
according  to  the  weight  of  the  isheet;  thus  a sheet  weighing  4 gr. 
is  termed  No.  4 thickness,  and  a sheet  weighing  8 gr.  is  termed  No.  8 
thickness.  Gold  tape  is  also  numbered  according  to  the  w'eight  of 
the  sheet,  thus  “ 48  tape  ” isS  tape  which  weighs  48  gr.  per  sheet 
of  4 in.  square.  The  tape  generally  used  is  from  32  onwards.  To 
obtain  these  thicknesses  it  is  usual  to*  fold  thinner  foil.  Thus,  No.  4 
foil  folded  once  makes  No.  8,  folded  twice  makes  No.  16,  and  three 
folds  make  No.  32.  Two  or  three  sheets  can  be  folded  at  once'  when 
greater  thickneseeisi  are  required. 

Heavy  or  rolled  gold  of  thickness  averaging  from  20  to  60  is 
sometimes  used  instead  of  folded  thin  foils.  This  form  is  extremely 
cohesive  and  useful  for  contouring,  but  it  is  not  so  easily  worked 
and  does  not  adapt  itself  to  the  cavity  so  well  a-s  tape  prepared  by 
folding.  For  folding  gold,  a pad  and  a foil  knife  are  required.  The 
; edge  of  the  foil  knife  must  be  perfectly  straight. 

When  the  gold  has  been  folded  the  next  step  is  to  cut  it  into 
strips,  and  an  easy  method  of  cutting  it  quickly  and  evenly  is  as 
follows : Take  the  folded  gold  in  a pair  of  tweezers  held  between  the 
thumb  and  first  and  second  fingers  of  the  left  hand,  then  take  the 
foil  scissors  in  the  right  hand,  resting  the  lower  blade  on  the  third 
and  fourth  fingers  of  the  left  hand;  by  this  means  the  scissors  are 
steadied  and  the  gold  may  be  cut  to  any  width  desired. 

The  thickness  of  gold  used  varies  ; for  retaining  pits  and  difficult 
cavities,  No.  32,  for  more  accessible  places  Nos.  48,  64,  96.  To 
obtain  dexterity  with  the  heavier  foils  conside'mble  practice  is 
required.  The  width  of  strips  also  varies;  for  retaining  pits  they 

may  be  practically  as  fine  as  can  be  cut  ; for  difficult  cavities 

and  for  more  accessible  places,  according  to  the  breadth  of 
■ the  cavity. 

The  foil  may  be  used  in  the  form  of  rope.  The  other  form  of 
• cohesive  gold,  viz.,  pellets,  requires  but  short  notice.  There  are 
' numerous  makes  in  various  shapes;  the  cylinders  are  the  most 
useful  form.  As  regards  the  merits  of  tape  versTis  pellets  consider- 
.26 
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able  difference  of  opinion  prevails.  Tape  is  probably  the  better, 
especially  for  building  over  edges  and  contouring.  Those  who  use 
pellets  claim  that  they  are  more  easily  and  more  quickly  worked. 
In  some  cases  pellets  may  be  more  easy  to  work  in  the  early  stages 
of  the  filling,  but  it  is  very  questionable  whether  they  can  be  worked 
more  rapidly  than  tape,  seeing  that  foil  of  64  thickness  onwards 
can  be  manipulated  with  the  engine  mallet.  Moisture,  grease  and 
exposure  to  air  destroy  the  cohesiveness  of  gold,  and  care  should 
be  taken  to  avoid  contact  with  the  hands.  Though  foils  are  sold 
as  cohesive,  it  is  always  best  to  anneal  them  before  use.  Annealing 
is  usually  accomplished  by  passing  the  gold  through  an  alcohol 
flame.  The  alcohol  must  be  quite^  pure.  The  safest  method  to  avoid 
possible  impurities  from  the  flame  is  to  place  the  gold  in  a tray  of 
mica  or  platinum  and  heat  it  over  the  flame,  or  an  electric  heater 
may  be  used. 

In  annealing,  avoid  overheating  the  gold,  as  many  kinds  become 
harsh  when  exposed  to  a high  temperature.  Good  cohesive  gold 
can  be  annealed  to  a dull  red  heat  without  becoming  harsh. 

For  starting  cohesive  cavities,  two  principal  methods  are  in 
vogue,  viz.,  starting  pits  and  grooves. 

Starting  pits  are  seldom  used  now  except  in  shallow  cavities. 

For  facility  of  description,  the  filling  of  cavities  will  he  con-  ■ 
sidered  under  three  main  heads,  viz.  (i)  crown  cavities,  (ii)  approxi- 
mal  cavities  in  molars  and  premolars,  (iii)  approximal  contour  t 
cavities  in  front  teeth. 

(i)  Crown  Cavities. — These  cavities  are  typical  in  molars,  j 
They  are  best  started  with  cylinders  or  rope,  as  follows : Take  two  I 
or  three  large  cylinders,  according  to  the  size  of  the  cavity,  and,  J 
with  a suitable  plugger,  tuck  them  round  the  margins  of  the  cavity,  | 
leaving  the  centre.  This  operation  only  slightly  condenses  the  « 
cylinders,  but  the  gold  is  in  n<  convenient  position  for  w’orking.  | 
Steady  the  cylinders  with  a plugger  held  in  the  left  hand,  and  by  g 
firm  pressure,  first  round  the  edges  towards  the  walls,  and  then  in 
the  centre,  condense  the  gold  closely.  It  is  very  useful  to  condense 
a strip  of  cohesive  tape  with  the  cylinders,  as  it  wiU  enable  the 
operator  to  start  his  cohesive  foil  more  easily. 

The  cylinders  being  isteady,  anneal  a piece  of  tape  by  passing 
it  through  the  spirit  flame,  keeping  the  part  between  the  tweezer? 
in  the  flame  a little  longer  than  the  rest,  place  the  gold  in  the  cavity 
and  condense  with  suitable  pluggers,  using  either  hand  pressure  or 
mallet  force.  In  condensing,  fold  the  gold  over  so  that  each  fold 
lies  parallel  with  the  floor,  and  exert  the  force  in  a direction  as  far 
as  possible  towards  the  walls  of  the  cavity. 
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The  piece  being  in  position  fresh  portions  are  added  and 
thoroughly  condensed  until  the  cavity  is  full. 

In  malleting,  the  force  of  the  blow  should  be  directed  towards 
the  walls  of  the  cavity,  the  most  inacessible  parts  being  filled  first, 
and  the  filling  kept  a little  higher  towards  the  walls  than  in  the 
centre.  It  is  impossible  to  build  the  gold  so  accurately  as  to  bring 
it  exactly  flush  with  the  edges  of  the  cavity,  •hence  it  becomes 
necessary  to  mallet  the  gold  over  the  edge,  and,  when  the  plug  is 
completed,  to  cut  down  the  surplus  by  means  of  burs  and  car- 
borundum points.  ' 

The  most  important,  and  at  the  same  time  the  most  difficult 
part  of  a filling  to  execute  with  accuracy  and  nicety  is  the  operation 
of  building  over  the  ed^es.  It  can  be  accomplished  as  follows : 
Tuck  down  a strip  of  gold  near  the  margin  of  thC'  filhng,  and, 
having  carried  the  tape  over  the  edge,  refix  it  again  over  the  same 


Fig.  528. — Showing  loop 
hanging  down. 


Spot  (fig.  528).  A loop  of  gold  is  thus  left  hanging  over  the  edge; 
first  tap  this  loop  down  gently  and  then  mallet,  taking  care^  not  to 

I use  too  much  force  (fig.  529).  Having  built  over  all  the  edges  and 
filled  up  the  centre  of  the  cavity  to  the  right  level,  the  next  step 
will  be  to  trim  the.  filhng  by  cutting  down  the  surplus  over  the 
edges,  smoothing  the  surface  and  polishing.  For  this  purpose 
finishing  burs  and  stones  are  used,  the  former  for  cutting  away  the 

I surplus  over  the  edges,  the  latter  for  smoothing  the  surface.  In 
using  these,  care  should  be  taken  to  cut  in  a,  direction  from  the 
filling  to  the  tooth,  rather  than  from  the  tooth  to  the  filling,  because 
in  the  former  case  one  is  likely  to  burnish  the  gold  over  the  edges, 
in  the  latter  to  tear  the  gold  away  from  the  edges.  When  the  edges 
have  been  trimmed,  attention  should  be  turned  to  the  bite,  care 
being  taken  that  the  filling  is  not  high  (a  most  important  point). 
When  it  has  been  ascertained  that  the  bite  is  not  obstructed,  the 
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surface  should  be  smoothed  first  with  a carborundum  and  then  with  I 
an  Arkansas  or  Hindustani  stone,  the  object  of  the  latter  being  to  1 
remove  scratches  and  so  produce  a higher  finish;  finally,  complete | 
the  operation  with  some  pumice  on  either  a wooden  or  rubber  point. 
The  various  steps  in  filling  a molar  are  diagrammaticall}^  illustrated  in 
figs.  530  to  535. 


In  trimming  the  edges,  the  joint  between  the  enamel  and  the 
gold  should  not  be  considered  perfect  until  the  finest  probe  passed 
from  the  filling  to  the  tooth,  pr  vice  versa,  does  not  catch,  the  edges 
being  considered  trimmed  when  the  probe  passes  over  all  the  parts 
without  catching. 


Fig.  530. — Showing  the  filling 
started  by  wedging  cylinders  into 
the  base  of  the  cavity. 


Fig.  531. — Showing  how  to  fill  the 
cavity,  keeping  the  gold  a little^ 
higher  against  the  walls  than  in 
the  centre.  ^ 


Fig.  532.— Showing  how  not  to  fill  Fig.  533.— Showing  the  time 

the  cavity,  ‘"not  to  keep  the  gold  to  build  over  edges, 

higher  in  centre  than  at  the  sides.” 


Fig.  534. — Showing  the  cavity 
filled  ready  for  trimming. 


Fig.  535. — Showing  the  fillingL 
completed. 
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(ii)  Approximal  Cavities  in  Premolars  and  Molars. — Tihese 
caviti'es  are  best  started  from  a groovei  in  the  cervical  wall.  A 
piece  of  gold  is  annealed,  placed  in  the  groove  and  gently  pressed 
into  position.  One  end  of  the  gold  is  thoroughly  condensed,  while 
the  other  end  is  held  firmly  with  an  instrument.  The  condensed 
portion  is  then  kept  firmly  presised  into  place,  while  the  remainder 
of  the  gold  is  condensed.  It  is  most  important  that  the  gold  in  the 
groove  should  be  steady.  If  retaining  pits  are  used,  they  should 
be  filled  as  follows  : — 

To  anneal  a strip  of  gold  : xlt  sometimes  happens  that  the  end  held 
by  the  tweezers  does  not  get  thoroughly  annealed,  and  to  avoid  this- 
contingency  the  strip  of  gold  should  be  held  by  one  end,  and,  when 
sufficiently  heated,  should  be  taken  up  by  the  other  end  and  again 
passed  through  the  flame. 

When  the  strip  is  annealed,  gently  lay  it  over  the  orifice  of  the 
pit  by  means  of  the  tweezers,  and  with  a fine-pointed  plugger 
invaginate  the  gold  into  the  pit.  In  removing  the  instrument,  give 
it  the  slightest  amount  of  rotation  as  this  will  prevent  its  bringing 
out  the  gold.  The  gold  is  now  firmly  tucked  in,  in  successive  folds, 
until  the  cavity  is  full. 

It  is  essential  that  a firm  pressure  should  be  maintained 
throughout  the  operation  of  filling.  The  plugger  used  should  be 
less  in  circumference  than  the  pit,  otherwise  the  gold  will  be  cut 
in  the  act  of  filling. 

The  pits  being  filled,  a bridge  of  gold  is  made  from  one  to  the 
other,  and  the  foil  condensed  in  layers  parallel  to  the  floor.  The 
next  step  is  to  build  from  this  bridge  in  a direction  towards  the 
cervical  edge,  using  exactlj^  the  same  methods  as  described  under 
“ crown  cavities/’  and  having  looped  the  foil  over  the  edge,  it  is 
an  excellent  plan  to  chop  off  with  the  mallet  (engine  or  hand)  any 
superfluous  material — this  is  equivalent  to  burnishing  the  gold 
against  the  edge.  Too  much  care  cannot  be  bestowed  on  this  part 
of  the  cervical  edge,  as  it  is  the  most  important  part  of  the  filling. 

This  operation  having  been  satisfactorily  completed,  fresh  pieces 
of  foil  should  be  added  until  the  cavity  is  full,  care  being  taken  to 
keep  the  gold  flat,  and,  if  anything,  a little  higher  against  the  walls 
than  in  the  centre,  and  a little  higher  on  the  contour  surface  than 
towards  the  median  line  of  the  tooth.  The  edges  are  built  over  as 
the  cavity  fills,  the  crown  surface  and  edges  being  completed  last. 

In  filling  these  cavities,  build  out  the  contour  so  as  to  carry  out 
the  principles  enunciated  on  p.  579.  The  finishing  of  these  fillings 
is  accomplished  as  follows:  — 

The  cervical  edge  and  upper  part  of  the  plug  are  first  roughly 
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trimmed  down  with  plug  trimmers,  care  being  taken  to  use  these 
instruments  so  as  to  cut  in  a direction  from  the  gold  to  the  tooth 
substance,  for  the  reasons  previously  stated.  Strips  of  emery  tape 
are  used  for  finishing.  The  lateral  marghis  can  be  trimmed  with 
discs,  but,  in  finishing,  care  must  be  taken  not  to  destroy  the 
“contour.”  To  make  sure  that  the  cervical  edge  is  thoroughly 
finished,  it  is  necessary,  as  in  the  case  of  crown  cavities,  to  test 
with  probes,  and,  wherever  a catch  is  discovered,  the  tape  and  plug 
trimmers  must  be  again  brought  into  use. 


Fig.  536. — Showing  gold  bridged  Fig.  537. — Showing  gold  built 

between  retaining  points,  or  groove  over  cervical  edge, 

filled. 


Fig.  538. — Showing  how  to  build,  keeping  the  gold  a 
little  higher  against  the  sides  than  in  the  centre. 

If  discs  are  used  to  finish  the  cervical  margin,  a depression 
is  very  likely  to  occur,  and  is  indeed  difi&cult  to  prevent.  The 
occluding  surface  is  trimmed  in  exactly  the  same  way  as  in  crown 
cavities.  The  contour  surface  is  polished  with  either  a little  pumice 
on  ordinary  sewing  tape,  or  with  rubber  cups  or  discs  on  the  engine. 
Figs.  536  to  540  represent  the  various  stages  and  steps  above 
described. 

(iii)  Approximal  Fillings  in  Anterior  Teeth. — In  these  cavities 
great  care  must  be  taken  to  get  the  gold  into  absolute  contact  with 
the  front  wall  of  enamel  in  order  to  avoid  that  bluish-black  appear- 
ance sometimes  seen  in  front  teeth  filled  with  gold.  In  filling,  the 
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mothod  of  procedure  should  be  as  follows : First,  fill  the  retaining 
pits  or  grooves  in  the  cervical  wall  and  build  over  the  cervical  edge 
as  recommended  above.  Next,  build  the  filling  down  a little  way, 
contouring,  to  th-e  required  shape  and  taking  special  care  that  the 


Fig.  541. — Showing  side  and  front 

Fig.  542. — Showing  retaining 

view  of  cavity. 

points  filled  and  bridged  between. 

Fig.  543. — Showing  filling  built 

Fig.  544. — Showing  actual  cavity 

down  slightly  and  contoured. 

filled  in. 

filling  is  well  against  the  posterior  wall  (see  fig.  543).  Now,  finish 
filling  in  the  actual  cavity,  paying  particular  attention  to  the 
opposing  point.  (This  stage  is  represented  in  fig.  544.)  Next,  build 
over  the  posterior  wall  and  edge,  carrying  the  filling  out  to  the 
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required  contour  (fig.  545),  and,  this  accomplished,  fill  the  tooth  in, 
first  building  over  the  anterior  edge  and  out  to  the  required  shape. 
Building  over  the  posterior  edge  first  is  recommended  principally 
because  the  tendency  is  for  the  operator  to  build  the  filling  out  to 
the  contour  of  the' tooth  in  front,  leaving  the  posterior  wall,  which 
is  exceedingly  difficult  of  accesiSi  when  the  filling  is  completed  in 
front. 


These  fillings  are  best  finished  with  plug  trimmers  and  tape  at 
the  cervical  edge,  discs  and  tapes  for  the  approximal  surface,  small 
carborundum  wheels  for  trimming  the  anterior  surface,  oval  finish- 
ing burs,  and  small  carborundum  wheels  for  the  posterior  surface. 
Pumice  or  rubber  points,  or  ordinary  sewing  tape,  should  be  used 
for  polishing. 


Fig.  545. — Showing  posterior  wall 
built  over. 


Fig.  546. — Showing  filling  com- 
pleted. 


Figs.  541  to  546  represent  the  various  stages  and  steps  above 
described. 

The  foregoing  description  must  be  regarded  as  ai  s^oiopsis  of  the 
usual  order  of  procedure,  and  not  as  an  attempt  to  explain  in  detail 
the  filling  of  cavities.  There  are,  of  course,  many  other  shapes  of 
cavities  besides  those  described,  but  the  method  is  practically  the 
same  in  each,  viz.  : (1)  To  start  filling  from  grooves  or  retainhig 
pits  when  these  are  present;  (2)  to  build  over  the  cervical  edge; 

(3)  to  build  the  filling  up  as  level  as  possible,  keeping  it,  if  anything, 
a little  higher  against  the  walls  than  in  the  centre  of  the  cavity; 

(4)  to  build  over  the  edge  as  the  filling  advances ; (5)  to  fill  the 
most  inacessible  parts  of  the  Ciavity  first. 

(/3)  Non-cohesive  Method. — For  this  method,  as  with  the 
cohesive,  the  gold  is  usually  prepared  in  the  form  of  cylinders. 
One  of  the  most  serviceable  makes  is  that  Ivnown  as  Asli’s  non- 
cohesive  Style  C. 

Tliere  is  one  golden  rule  to  be  observed  in  the  use  of  non-cohesivej 
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gold,  viz.,  that  the  cylinders  must  be  placed  parallel  to  the  walls  of 
the  cavity. 

Non-cohesive  gold  cylinders  should  be  introduced  as  follows:  — 

Take  three,  four,  or  more  (the  number  depending  upon  the 
breadth  of  the  cavity)  between  the  blades  of  the  conveying  forceps 
and,  compressing  them  laterally,  place  them  in  position  towards 
the  posterior  part  of  the  cavity  (fig.  547),  holding  them  in  place 
with  an  instrument  in  the  left  hand;  condense  them  first  on  one 
side,  then  on  the  other,  and  finally  in  the  centre.  Continue  to 
introduce  and  condense  fresh  rows  of  cylindersi  until  the  cavity  is 
a little  over  two-thirds  full  (fig.  548).  A different  mode  must  now 


Fig.  547.  Fig.  548. 


be  adopted.  The  cylinders  should  be  placed  round  the  side  of  that 
part  of  the  cavity  which  is  still  unfilled,  and  condensed  by  wedging 
from  the  centre  (fig.  549),  the  last  portion  of  the  filling  being  intro- 


Fig.  549.  Fig.  550. 


duced  in  the  form  of  tape.  The  surface  is  then  condensed  and  the 
plug  treated  in  exactly  the  same  way  as  described  under  the  tape 
method  (fig.  550).  The  rows  of  cylinders  introduced  first  are  very 
often  difficult,  to  keep,  steady  for  condensing,  and  when  this  is  the 
case  it  is  best  to  add  a second  or  even  a third  row  before  condensing 
is  commenced. 

Non-cohesive  gold  can  be  most  advantageously  employed  in 
crown  cavities  and  in  the  upper  portion  of  interstitial  cavities  in 
v;  combination  wuth  cohesive.  The  advantages  claimed  for  non- 
cohesive  gold  are  that  it  adapts  itself  bett.er  to  the  walls  of  the  cavity 
than  cohesive,  and  that  it  is  more  quickly  worked — a point  of  great 
importance  in  practice. 

' * 

s 
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(ry)  Combination  of  Cohesive  and  Non-cohesive  Methods. — The 

combination  of  cohesive  and  non-cohesive  gold  is  a very  favourite 
plan  with  many  operators.  Cavities  in  approximal  surfaces  of 
premolars  and  molars  are  those  usually  filled  by  this  method,  the 
mode  of  procedure  being  as.  follows:  — 

Take  two  or  three  non-cohesive  cylinders,  according  to  the 
breadth  of  the  cavity,  and  place  them  along  the  cervical  wall  so 
that  the  ends  project  outwards,  not  downwards.  Condense  gently 
so  as  to  get  them  steady,  and  then  add  another  row.  Condense 
agaiin,  first  on  one  side,  then  on  the  other,  and  finally  in  the  middle. 
This  process  will  prevent  the  gold  from  tilting.  The  procedure  is 
continued  until  the  cavity  is  about  one-thh’d  full  (fig.  551)  when 
the  cohesive  gold  is  started  by  wedging  up  a large  uncondensed 
cohesive  cylinder;  tape  is  attached  to  the  cohesive  cylinder  and 
the  filling  completed  in  the  manner  described  under  the  cohesive 
method,  the  plug  being  finished  in  the  usual  way  (fig.  552). 


Fig.  551. — Showing  non-cohesive  Fig.  552. — Showing  the  cavity 

cylinders  in  position.  completed,  the  light  part  being 

the  non-cohesive,  the  dark  part 
the  cohesive  portions. 

The  advantage  claimed  by  those  who  advocate  a combination 
of  the  methods  is  that  a better  joint  at  the  cervical  edge  is  obtained 
than  with  cohesive  gold  alone,  while  those  who  oppose  the  combined 
methods  maintain  that  the  non-cohesive  gold  is  forced  out  by  the 
power  of  mastication  and  forms  a ledge  for  the  lodgment  of  food, 
&c.,  at  the  cervical  edge.  This  objection  only  holds  good  if  too 
much  non-cohesive  gold  is  used.  A useful  mode  of  starting  the 
cohesive  gold  is  as  follows : Before  placing  the  last  row  of  non- 
cohesive  cylinders  in  position,  insert  a strip  of  tape  as  shown  in 
fig.  553,  then  place  the  last  row  of  non-cohesive'  cylinders,  condense 
them  and  bring  the  ends  of  the  cohesive  strip  across  as  shown  in 
fig.  554. 

In  approximal  cavities  in  anterior  teeth,  a combination  of  cohesive 
and  non-cohesive  gold  will  be  found  useful,  especially  in  cavities 
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whioh  do  not  involve  mucli  of  the  labial  and  lingual  wallsi.  In  such 
cavities  the  cervical  margins,  lingual  wall  and  portion  towards  the 
cutting  margin  can  be  filled  with  the  non-cohesive,  leaving  only^  the 
portion  towards  the  labial  wall  to  be  filled  with  cohesive  (fig.  555). 
Operators  skilled  in  the  use  of  the  non-cohesive  gold  method  find  no 
difficulty  in  filling  such  cavities  entirely  by  that  process. 


Fig.  553. — (a)  non-coliesive  Fig.  554. — Strip  of  cohesive 

cylinders;  (b)  strip  of  cohesive  gold  foil  condensed  over  the 
gold  foil.  non-cohesive  cylinders. 

(iii)  Plastics. 

{a)  Amalgam. — There  are  many-  ways  of  inserting  amalgam 
fillings,  and,  of  these,  three  call  for  special  mention. 

Flagg,  who  was  a great  authority  upon  plastic  fillings,  objected 
to  the  method  of  burnishing  in  the  separate  portions,  maintaining 


Fig.  555. — (a)  cohesive;  (b)  non-cohesive. 


that  it  was  impossible  to  get  union  between  successive  pieces.  He 
recommended  that  each  piece  should  be  worked  into  place  with 
serrated  pluggers,  the  force  used  being  a succession  of  light  blows. 

BonwilVs  method  has  many  advocates.  A small  quantity  of 
amalgam  is  introduced  into  the  cavity,  and  over  this  a pad  of 
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bibulou-s  paper  is  placed  and  firmly  pressed  against  the  amalgam 
with  suitable  instruments,  burnishers,  tweezers,  &c.  The  pad  is 
then  removed  and  is  seen  to  contain  a small  quantity  of  mercury, 
while,  at  the  same  time,  a large  amount  of  mercury  is  also'  seen 
upon  the  surface  of  the  filling.  Thei  mercury  is  removed,  and 
another  portion  of  amalgam  inserted  and  treated  in  the  same  way, 
much  pressure  being  used  in  its  insertion.  By  these  means  the 
cavity  is  filled,  great  car©  being  taken  to  remove  the  surplus 
mercury  from  the  surface. 

Kirby  adopted  the  following  plan,  which  yields  excellent  results  : 
Two  portions  of  amalgam  are  mixed,  the  first  by  taking  equal  parts 
by  weight  of  mercury  and  filings.  This  is  the  soft  mix;  the  second 
or  dry  mix  is  made  by  taking  three  times  as  much  filingvs  by  weight 
as  mercury.  The  first  half  or  two-thirds  of  the  cavity  is  filled  with 
the  soft  amalgam  which  is  worked  into  j^osition  with  a burnisher 
without  any  undue  pressure ; the  upper  half  or  third  of  the  cavity 
is  then  filled  with  the  dry  amalgam  in  much  the  same  manner;  the 
fillipg  is  then  trimmed  into  shape.  Kirby  lays  great  stress  upon 
having  the  smallest  possible  portion  of  mercury  in  the  last  part  of 
the  amalgam. 

Kirby’s  method  aims  at  o-btaining  an  equal  distribution  of 
mercury  throughout  the  filling,  and  he  maintains  that  the  change 
seen  in  amalgam  is  due  to  the  fact  that  the  mercury  tends  to  dis- 
seminate equally  throughout  the  filling,  causing  contraction  in  the 
part  it  goes  from  and  expansion  in  the  portion  it  goes  to. 

Matrices  should  always  he  used  in  approximal  cavities,  as  it  is 
extremely  difficult  without  their  use  to  insert  good  fillings  in  these 
situations.  When  the  filling  is  inserted,  the  amalgam  should  be 
carefully  trimmed,  silk  being  used  for  the  cervical  edges  and  suitable 
burnishers  for  the  other  surfaces. 

The  Combination  of  Oxy-phosphate  Cement  with  Amalgam. — 
Clinical  experience  shows  that  this  combination  leads  to  excellent 
results.  The  modus  operandi  is  as  follows  : The  cavity  is  thoroughly 
dried  and  lined  with  oxy-phosphate  cement  mixed  fairly  thin.  A 
ball  of  amalgam  is  next  inserted  and  pushed  well  home  into  the 
cement  so  that  the  wliole  surface  is  covered  with  a layer  of  amalgam. 
The  cement  is  now  allowed  to  set  slightly  and  all  sur])lus  is  very 
carefully  trimmed  away  from  the  margins  of  tlie  cavity,  tlie 
remainder  of  the  cavity  being  filled  on  the  lines  suggested  by 
Kirby.  In  this  way,  fillings  can  be  made  wliich  withstand  the  ink 
test.  The  osteoplastic  seems  in  some,  way  to  lessen  the  alteration 
in  shape  of  amalgam,  besides  whicli  it  is  a non-conductor  and 
prevents  staining  of  the  tooth  substance. 
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Some  oi)erators  combine  tbe  oxy-phosphate  and  amalgam  as 
follows  : The  amalgam  is  mixed  in  the  usual  way,  care  being  taken 
to  avoid  an  excess  of  meircury ; the  osteoplastic  is  then  mixed  a little 
thinner  than  usual  and  the  two  thoroughly  blended  together,  the 
filling  being  inserted  like  an  ordinary  osteoplastic  filling.  The 
amalgam  in  the  mixture  should  vary  between  one-third  to  one-half 
of  the  whole  bulk. 

Mixing  Amalgams. — In  mixing  amalgams,  it  is  desirable  to 
ascertain  the  proportion  of  mercury  to  filings  which  is  necessary 
to  produce  a mass  of  a certain  consistency.  The  required  amount 
of  mercury  and  filings  should  be  weighed  out  and  thoroughly  incor- 
porated by  mixing  in  a mortar  with  a pestle. 

(5)  Osteoplasties. — For  the  insertion  of  these  fillings  it  is  im- 
portant to  exclude  the  saliva,  and  the  rubber  dam  should  therefore 
be  applied  whenever  practicable.  For  mixing,  a glass  slab  with 
square  edges  should  be  used;  the  spatula  should  be  stout,  quite  flat 
and  with  square  edges.  The  question  of  the  consistency  of  the 
osteoplasties  to  be  used  must,  to  a great  extent,  be  determined  by 
experience ; they  should  not  be  inserted  too  dry,  a fairly  plastic 
condition  being  thei  best. 

The  filling  material  should  be  dropped  into  the  cavity  and 
worked  into  place  with  as  little  disturbance  as  possible.  When  in 
place,  the  less  the  filling  is  manipulated  the  better,  and  it  is  a 
good  23ractice  to  allow  thorough  hardening  to  take  place  before 
trimming  the  edges,  &c. ; indeed,  the  finishing  is  better  accom- 
j)lished  at  a subsequent  visit.  Attempts  to  manipulate  the  filling 
while  in  a semi-plastic  condition  tend  to  destroy  its  homogeneity 
find  so  render  it  less  resistant  to  the  solvent  fluids  in  the  mouth. 

Humby  has  shown  that  it  is  possible  to  retard  the  setting  of 
these  cements  by  mixing  them  on  a slab  of  metal  with  a metal 
spatula,  the  slab  being  made  of  pure  copper,  covered  with  thin 
layers  of  pure  nickel.  It  is  supposed  that  the  setting  is  retarded 
by  the  absorption  of  the  heat  generated  by  the  combination  of  the 
liquid  with  the  powder.  A large  quantity  of  powder  insufficiently 
mixed  makes  a poor  filling,  but  it  is  useful  for  temj>orary  work. 

(c)  Translucent  Cements. — Translucent  cements  should  be 
mixed  with  a bone,  agate,  or  tantalum  spatula  on  an  agate  slab. 
In  mixing,  the  powder  should  be  gradually  incorporated  with  the 
fluid  until  a “ mix  ” of  the  constituency  of  ^tiff  paste  is  obtained. 
The  mixing  must  be  carried  out  thoroughly  and  no  particle  of 
powder  or  superfluous  free  acid  should  be  allowed  to  remain  in  the 
“ mix  ” when  ready  for  insertion  in  the  cavity. 

In  the  preparation  of  the  cavity,  the  enamel  margins  must  be 
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left  skaigibt  and  not  bevelled  and  the  dentine  must  be  undercut,  as- 
translucent  cements  do  not  possess  adbesiveness. 

Tbe  cement  should  be  introduced  into  the  cavity  with  tantalum 
or  bone  instruments.  Steel  instruments  produce  discoloration  of 
the  filling  material.  The  cement  should  be  gently  pressed  or  patted 
into  place,  the  instruments  being  coated  with  vaseline  to  prevent 
the  adhesion  of  the  filling.  If  practicable,  the-  filling  should  be 
finished  with  suitable  burnishers  and  then  coated  with  a varnish. 
Where  this  is  not  possible,  the  filling  should  be  trimmed  with  fine 
cuttle-fish  discs  coated  with  a plentiful  supply  of  vaseline. 

A disadvantage  of  some  of  the  types  of  translucent  cements  is 
that  they  set  too  rapidly  after  insertion  in  consequence  of  the 
absorption  of  the  moisture^  in  the  filling  by  the  tooth  substance. 
This  too  rapid  setting  may,  to  some  extent,  be  overcome  by  mixing 
the  cements  on  a thick  slab  of  nickel  covered  with  a layer  of  agate. 

Translucent  cements  withstand  the  action  of  the  mouth 
secretions  better  than  osteoplasties.  The  tendency  for  cements  to 
break  away  round  the  edgesi  is  due  partly  to  imperfect  mixing  and 
working  and  partly  to  preparing  the  cavity  with  bevelled  rather  than 
straight  edges. 

(d)  Gutta-perchar — To  insert  this  material,  the  following  plan 
should  be  adopted : The  variety  to  be  employed  must  be  cut  into 
small  pieces  and  heated  over  a hot-water  bath;  if  softened  by  being 
passed  through  a flame  the  gutta-percha  is  not  evenly  heated,  and 
its  properties  are  impaired.  The  cavity  should  be  thoroughly  dried, 
and  some  operators  wipe  it  round  with  a solution  of  gutta-percha 
or  shellac  in  chloroform,  evaporating  the  chloroform  with  a blast  of 
hot  air  be'fore  inserting  the  gutta-percha.  By  this  means,  the  filling 
is  made  to  adhere  to  the  walls  of  the  cavity.  The  heated  gutta- 
percha is  then  conveyed  and  packed  into  the  cavity  with  suitable 
instruments.  The  cavity  should  be  somewhat  over-filled,  the 
surplus  being  removed  with  thin  spatulas  heated  nearly  to  redness. 
The  surface  should  then  be  smoothed  with  a polished  burnisher,  or 
by  rubbing  the  surface  with  a pledget  of  cotton-wool  dipped  in 
chloroform.  The  objection  to  the  chloroform  is  that  the  surface  is 
rendered  more  porous  than  when  the  filling  is  finished  with  a 
burnisher.  In  practice,  better  results  are  obtained  by  trimming 
the  filling  to  a point  just  below  the  enamel  margins. 

(2)  THE  OPERATION  OF  EXCISION 

In  the  operation  of  excision,  the  diseased  part  is  cut  away  and 
the  surface  polished.  It  is  applicable  in  very  few  cases,  the  most 
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suitable  beang  the  approximal  surfaces  of  the  molars  and  premolars 
when  the  caries  is  quite  superficial  and  the  surfaces  are  exposed. 

(3)  THE  USE  OF  DRUGS 

The  progress  of  caries  may  be  considerably  retarded  and  isome- 
times  arrested  by  the  application  of  certain  drugs,  the  most  useful 
of  which  is  nitrate  of  silver.  Drugs  can  be  employed  with  advan- 
tage for  superficial  caries  of  the  cementum. 

The  nitrate  of  silver  is  applied  in  the  form  of  a saturated 
solution,  or,  still  better,  the  solid  drug  is  rubbed  over  the  surface. 
Two  or  -three  applications,  at  intervals  of  about  a week,  will  effect 
a considerable  hardening  of  the  surface.  The  nitrate  of  silver 
precipitates  the  albumin  in  the  tubules  and  forms  an  albuminate 
of  silver  V'hich  is  a powerful  antiseptic.  The  discoloration  pro- 
duced is  an  objection  to  its  use'  on  the  anterior  teet'h.  In  cases!  of 
general  softening  of  the  cementum  often  seen  in  patients  whose 
gums  have  receded,  the  application  of  nitrate  of  silver  to  the  back 
teeth  and  phosphoric  acid  to  the  anterior  teeth,  with  the  regular 
use  of  alcohol,  will  retard  and  often  arrest  the  condition.  The 
alcohol  should  be  used  as  follows : — 

The  teeth  are  dried  and  absolute  alcohol  applied  to  the  roots 
either  on  a brush  or  cotton-wool,  the  saliva  being  kept  away  for 
about  two  minutes.  The  alcohol  precipitates  the  albumin  in  the 
tubes  and,  in  evaporating,  helps  to  dehydrate'  the  dentine.  The 
application  should  be  made  at  least  once  a day.  In  the  extensive 
caries  at  times  seen  in  the  deciduous  teeth,  the  application  of  nitrate 
of  silver  every  two  or  three  months  and  the  regular  use  of  the 
alcohol  will  often  arrest  the  caries  and  give  the  patient  the  use'  of 
a masticating  surface — a point  of  the  greatest  importance. 

(5)  THE  OPERATION  OF  CROWNING 

The  operation  of  crowning  may  be  resorted  to  where  the 
destruction  of  the  crown  by  caries  is  so  extensive  as  to  prevent  the 
introduction  of  reliable  fillings. 

Teeth  or  roots  which  are  to  be  crowned  must  be  rendered  quite 
free  from  periodontitis,  and  the  root  canals  made  absolutely  aseptic. 
The  apex  of  the  root  canal  should  be  filled  before  any  reaming  of  the 
canal  is  carried  out  in  order  to  prevent  injury  of  the  pe'riodontal 
membrane  by  foreign  matter. 

There  are  many  varieties  of  crowns  and  methods  of  crowning. 

Broadly,  they  fall  under  two  headings  : (1)  crowns  without  collars, 
. and  (2)  crowns  with  collars.  Crowns  with  collars  are  fitted  with 
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a ring  of  metal  which  embraces  the  neck  of  th©  tooth  to  give  addi- 
tional stability  to  the  crown.  But  the  collar  is  liable  to  injure  the 
margin  of  the  periodontal  membrane,  destroy  that  tissue  and  create 
a stagnation  area  and,  for  this  reason,  collar  crowns  should  never 
be  used.  Teeth  that  cannot  be  restored  by  contour  amalgam 
fillings  are  not  suitable  for  collar  crowns,  or  indeed  for  any  other 
type  of  crown.  It  is  certainly  possible  to  restore  badly  broken-down  | 
teeth  to  act  as  efficient  masticating  organs’  by  means  of  collar  ^ 
crowns,  but  the  gain  to  the  masticating  area  is  overbalanced  by 
the  injury  caused  to  the  periodontal  membrane  and  the  creation  of  I 
a focus  of  infection  which  must  inevitably  follow.  Again,  if  teeth 
are  present  on  one  or  both  sides  of  the  crowns,  “ spaces  ” are  sure 
to  form  which  will  lead  to  injury  of  the  approximal  teeth  and  hasten 
their  loss.  It  is  far  wiser  to  lose  the  masticating  area  which  the  ^ 
crown  would  give  and  keep  the  periodontal  membrane'  of  the 
approximal  teeth  healthy. 

If  it  is  considered  necessary  to  crown  a tooth,  crowns  without 
collars  should  be  used  in  order  that  a “clean  joint”  may  be  I' 
obtained,  the  lodgment  of  debris  prevented  and  the  risk  of  injury 
to  the  periodontal  membrane  considerably  minimized. 

The  manner  of  preparing  roots  for  crowning  depends  on  the 
class  of  crown.  If  a metal  or  porcelain-backed  crown  is  to  be  used  the 
labial  edge  of  the  root  should  be  cut  immediately  below  the  free  edge 
of  the  gum,  the  remainder  of  the  root  should  be  left  flat  and  cut  to 
leaive  the  margin,  if  possible,  w^ell  above  the  free  edge  of  the  gum. 

In  enlarging  the  root  canal  to  receive  the  pin  of  the  crown,  the 
tissue  should  be  removed  mainly  from  the  posterior  portions,  as  this 
will  permit  the  pin  to  clear  the  tooth  and  so  add  to  tlie  strength  of 
the  crown.  For  porcelain  crowms  the  surface  of  the  root  sliould  be 
left  flat,  as  a better  adaptation  of  the  crown  to  tlie  root  will  be 
obtained. 

In  fixing  crowns  the  root  should  be  dried  as  tliorouglily  as 
possible.  In  crowns  without  collars  a wafer  of  gutta-percha  should 
be  placed  over  the  surface  of  the  diaphragm,  the  crown  forced  well 
home,  then  removed  and  all  excess  gutta-percha  cut  off.  The  crown  , 
should  then  be  fixed  in  the  root  with  an  oxy-phos]fliate  cement. 

(5)  THE  OPERATION  OF  EXTRACTION  i 

i 

In  all  cases  of  caries  where  due  of  the  above  methods  cannot  4* 
be  employed  the  tooth  should  be  removed.  For  the  methods  of 
extracting  teeth,  see  chapter  XXVII.  ^ 
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CHAPTER  XiV 

Destruction  of  Teeth  from  Causes  other  than  Caries: 
Abrasion.  Attrition 

In  caries  of  the  teeth,  the  tooth  substance  is  gradually  destroyed 
by  the  action  of  acids  and  micro-organisms.  Progressive  destruction 
of  the  tooth  substance  may,  however,  be  caused  by  other  agencies 
and  of  these  the  most  important  is  abrasion. 


(A)  ABEASION 

The  term  abrasion  is  used  to  denote  the  destruction  of  the  tootii 
substance  by  friction  with  a foreign  body,  such  as  a denture,  pipe, 
tooth-brush  or  tooth-powders.  The  action  of  a clasp  on  a denture 
produces  a shallow  depression,  the  surface  of  which  usually  presents 
an  eburnated  appearance.  Priction  on  the  tooth  from  the  use  of 
a clay  pipe  results  in  a destruction  of  the  occlusal  portion  of  a tooth 
or  teeth,  a curve-ehaped  notch  being  formed. 

The  commonest  cause  of  abrasion  is  the  tooth-brush  when  used 
in  combination  with  abrasive  tooth-powders.  With  the  gradual 
recession  of  the  gum,  the  neck  of  the  tooth  becomes  exposed  and 
the  tooth-brush,  if  used  transversely,  will  tend  to  produce  V-shaped 
cavities  in  the  dentine.  The  cavities  are  mostly  found  upon  the 
maxillary  canines  and  the  mandibular  canines  and  first  premolars — 
the  teeth  which  form  the  prominent  parts  of  the  curves  of  the  arch. 
At  times  abrasion  is  more  marked  upon  the  left  than  the  right  side, 
and  this  is  no  doubt  due  to  the  fact  that  a right-handed  person  would 
apply  more  force  in  brushing  the  teeth  on  the  left  side. 

Occasionally  the  destruction  of  the  enamel  surface  may  be  caused 
by  the  use  of  the  tooth-brush  and  give  rise  to  the  condition  usually 
known  as  “erosion.”  In  this  type  of  abrasion  the  appearances  of 
the  teeth  vary.  The  labial  surfaces  of  the  anterior  teeth  may  be 
affected,  in  which  case  the  condition  may  be  limited  to  one  tooth 
or  may  involve  several.  The  earliest  indication  is  a slight  depres- 
sion which  gradually  deepens  and  extends  towards  the  incisive 
margin.  Gradually  a cup-shaped  depression  is  formed,  which  is 
deepest  towards  the  cervical  margin  and  becomes  shallower  as  the 
27 
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incisive  edge  is  reached.  Eig.  556  is  an  example  of  an  advanced 
case.  Sometimes  the  teeth  look  as  if  they  had  been  pared  down 
with  a knife  in  a direction  sloping  from  the  labial  to  the  lingual 


Fig.  556.1 


surfaces  and,  when  the  mouth  is  closed,  a considerable  interval  is 
left  between  the  maxillary  and  mandibular  teeth  (fig.  557).  To 
the  naked  eye,  the  teeth  attacked  appear  hard  and  polished,  with. 


Fig.  557. 


occasionally,  a darkish  film  on  the  surface  The  dentine  exposed  is 
hypersensitive. 

Sections  of  the  dentine  isimply  show  the  fibrils  or  tubes  ending 
abruptly  as  if  cut  with  some  sharp  instrument.  The  tooth  sub- 


1 From  “ The  American  System  of  Dental  Surgery.” 
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stance  adjacent  to  the  eroded  surface  cannot  be  stained,  and  this 
point  is  worthy  of  attention. 

Changes  in  the  Pulp.— In  teeth  showing  abrasion,  formative 
activity  occurs  in  the  pulp,  which  results  in  the  formation  of  adven- 
titious dentine  at  the  pulp  end  of  the  affected  dentinal  fibrils.  If 
the  process  is  rapid,  the  dentine  may  be  destroyed  more  quickly 
than  the  protective  dentine  is  formed,  in  which  case  the  pulp 
becomes  exposed  and  a septic  inflammation  occurs. 


Fig.  558  1 (Miller). 


Experimental  Investigation. — Eor  many  years  the  cause  of  the 
curious  destruction  of  the  tooth  tissue  termed  “erosion”  was 
obscure.  Various  theories  w^ere  advanced,  but  it  has  now  been 
demonstrated  by  clinical  observations  and  experimental  evidence 
that  “ erosion  ” is  to  be  attributed  to  the  abrasive  action  of  gritty 
tooth-powders.  The  earliest  investigations  were  made  by  Berdmore, 
who  was  the  Court  Dentist  to  George  III,  and  he  refers  to  his 
experiments  in  the  following  words:  — 

“ I fastened  in  a vice  a sound  and  well-enamelled  human  tooth, 
placing  the  convex  side  uppermost.  I then  took  a brush,  wetted  and 
charged  with  a certain  tooth-powder,  which  I had  bought  for  the 
purpose,  and  in  less  than  an  hour,  by  rubbing  quickly  with  this  brush 
and  powder,  I wore  away  entirely  the  enamel  of  the  part  which 
was  exposed  to  their  action. 


1 From  Dental  Cosmos. 
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“ The  like  experiment  I repeated  with  all  the  different  tooth- 
powders  which  are  sold  in  this  town,  and  found  the  same  effects 
varied  only  a little  in  time,  according  to  the  coarseness  or  fineness  | 
of  the  powder,  and  the  different  hardness  of  the  enamel. 

“ Now  it  is  well  known  that  a number  of  people  brush  their  teeth  ! 
with  powders  of  this  kind  two  or  three  times  a week;  and  if  we 
allow  that  the  brush  and  powder  generally  act  on  the  front  teeth 
briskly  for  one-fourth  of  a minute  each  tinie,  in  the  space  of  a 
month  they  act  three  minutes,  or  in  two  years  seventy-two  minutes ; 
that  is  to  say,  in  the  space  of  two  years  the  teeth  have  undergone 
a great  deal  more  brushing  than  was  found  sufficient  to  destroy 
the  finest  and  best  enamel. 

“ Hence,  those  that  brush  with  powders  only  once  a week*  do 
not  destroy  the  enamel  in  less  than  five  or  six  years,  and  those  who 
use  powders  but  rarely  can  never  be  brought  to  believe  that  their 
teeth  are  injured  by  them,  because  the  destruction  creeps  on  too 
slowly  to  be  observed.”  ' 9 

This  work  .of  Berdmore  seems  to  have  been  forgotten.  Miller  i 
more  than  a century  afterwards,  published  a series  of  articles^  in  • 
which  he  conclusively  showed  that  “ erosion  ” so-called  was  due  to  : 
the  abrasive  action  of  the  tooth-brush  and  tooth-powder.  • . 

If  a tooth  is  subjected  experimentally  to  the  action  of  the  tooth-  ; 
brush  and  powder,  defects  can  be  produced,  the  loss  of  tissue  : 
depending  largely  on  the  character  of  the  powder  used. 

In  order  to  make  a satisfactory  experiment  with  tooth-brush  and  ; 
powder  the  tooth  to  be  experimented  upon  should  be  fixed  in  plaster  | 
of  Paris,  with  gutta-percha  on  either  side  to  represent  the  approxi- 
mal  teeth  and  prevent  the  brush  from  acting  too  much  on  the  sides 
of  the  tooth. 

Fig.  558,  from  Miller,  shows  the  effects  produced  by  different 
tooth-powders  applied  with  a brush  for  two  hours.  Fig.  559  shows 
the  result  of  brushing  for  eighteen  hours  with  a form  of  tooth-paste 
which  is  very  commonly  used.  The  amount  of  friction  applied  to 
this  tooth  roughly  corresponded  to  brushing  for  ten  seconds  daily 
for  eighteen  years.  The  tooth  tissues  and  the  gold  filling  in  the 
first  premolar  are  worn  away  equally. 

An  interesting  experiment,  undertaken  by  Miller,  consisted  in 
arranging  a bar  of  wood  opposite  the  cutting  edges  of  the  man- 
dibular front  teeth  at  a.  distance  of  from  2 mm.  to  3 mm.,  and 
brushing  for  eighteen  hours  with  an  English  tooth-paste.  The 


1 The  student  is  adyised  to  read  Dr.  Miller’s  articles  on  this  subject  in 
the  Dental  Cosmos,  January,  February,  March,  1907. 
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result  is  sliown  in  fig.  560.  Not  only  have  grooves  been  cut  near 
the  necks  of  the  teeth,  but  considerable  loss  of  tissue  has  taken 
place  at  the  cutting  edges.  This  experiment  approximately  simulates 
the  action  of  those  who  bring  the  teeth  almost  edge  to  edge  when 


Fig.  5591  (Miller). 


Fig.  560  1 (Miller). 


brushing  them,  with  the  result  that  the  bristles  of  the  brush  work 
freely  along  the  cutting  edges  of  the  teeth  and  produce  abrasion. 
The  condition  shown  in  fig.  557  is  brought  about  dn  this  way. 

In  several  of  the  theories  advanced  to  account  for  this  curious 
abrasion  of  the  teeth  the  causative  action  has  been  attributed  to  an 


1 From  Dental  Cosmos. 
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acid.  The  action  of  acids  varies  on  the  different  tooth  tissues. 

Some  acids  form  soluble  and  others  insoluble  compounds  which 
may  be  precipitated  upon  the  surface  of  the  tooth  or  in  its  super- 
ficial layers.”  Certain  acids,  e.g.,  hydrochloric,  nitric,  lactic,  &c., 
decalcify  dentine  more  rapidly  than  enamel;  other  acids,  such  as 
oxalic,  tartaric,  or  mucic,  act,  with  equal  intensity  on  both  enamel 
and  dentine.  The  surface  left  by  acid  action  is  rough  and  there  is 
therefore  no  difficulty  in  distinguishing  between  the  effect  of  acid 
action  and  abrasion,  as  the  latter  leaves  a polished  surface. 

Workers  in  dynamite  manufactories  often  suffer  from  a disease 
which  causes  the  loss  of  the  crowns  of  the  lower  incisors  and  the 
cutting  edges  of  the  upper  incisors,  the  defective  portions  of  the 
teeth  presenting  a smooth  polished  surface.  Miller  found  that  a 
similar  condition  could  be  produced  by  exposing  teeth  to  the  vapour 
of  sulphuric  and  nitric  acids  (the  acids  used  in  the  ma»nufacture  of 
dynamite),  and  then  slightly  brushing  the  affected  surface.  The 
eroding  body  is  nitrogen  peroxide. 

Water  charged  with  carbonic  acid  has  a marked  decalcifying 
effect  on  dentine  and  enamel  and  it  is  conceivable  that,  when 
carbonic  acid  is  present  in  the  saliva  in  excess,  it  might  have  a 
deleterious  effect  on  the  teeth. 

If  teeth  be  acted  upon  by  a constant  stream  of  dilute  acid 
solution,  destruction  of  the  tooth  substance  will  ensue,  but  the 
surface  will  be  rough,  showing  acid  action,  and  not  smooth  as  in 
cases  of  abrasion. 

In  one  experiment  undertaken  by  G.  Y.  Black^  two  fresh  healthy 
premolars  were  placed  with  their  approximal  surfaces  together,  the 
roots  being  enveloped  with  gutta-percha  so  that  only  the  crowns 
were  exposed;  these  were  placed  in  a jar  containing  dilute  hydro- 
chloric acid  (1  in  400),  and,  by  means  of  an  ingenious  apparatus, 
a current  was  obtained,  the  teeth  being  arranged  in  such  a way 
that  the  current,  in  impinging  upon  their  outer  surfaces,  struck  one 
surface  with  greater  force  than  the  other,  the  result  being  the  dis- 
appearance of  the  cusps  and  the  formation  of  a groove  between  the 
teeth ; this  groove  was  more  marked  upon  the  surface  which  received 
the  greater  force  of  the  current.  Many  other  experiments  were 
made,  and  it  was  found  that  strong  solutions  produced  general 
softening,  while  a solution  of  1 of  acid  in  5,000  of  water  had  no 
appreciable  effect  after  three  months’  trial. 

Head^  has  investigated  the  action  of  acids  on  enamel,  and  he 


1 “ American  System  of  Dental  Surgery,”  vol.  i,  p.  1004. 

2 Derttal  Cosmos,  vol.  xlix,  p.  801. 
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has  shown  that  the  structure  resists  the  decalcification  of  acids 
and  acid  salts  most  unevenly  and  erratically.  In  experiments  with 
1:  *20,  1:  2,000,  "and  1:  ‘20,000  solution  of  acid  sodium  phosphate, 
he  found  that  while  with  1:20,000  (solution)  decalcification  oi  the 
enamel  did  not  start  so  quickly  as  wuth  1 : 20,  the  action  of  the 
1 : 20,000  was  more  uniformly  progressive  and  ended  by  cutting  the 
enamel  much  more  deeply  than  the  1 : 20  solution.  Head  has 
also  shown  that  the  saliva  considerably  inhibits  the  action  of 
carbonic  acid  and  many  other  acids,  such  as  lactic,  citric,  &c. 

The  Action  of  Acid  in  Combination  with  Mechanical  Action. — 
For  these  experiments,  the  teeth  w'ere  subjected  to  the  action  of  the 
acid  by  means  of  a thin  layer  of  cotton-wool  placed  on  the  surfaces 
of  the  teeth  and  friction  with  a tooth-brush  was  then  applied. 
Every  precaution  was  taken  to  simulate  thei  condition  met  with  in 
the  mouth,  and  various  acids  were  tried.  In  one  of  Miller’s  experi- 
ments, “ six  teeth,  central,  lateral,  canine,  premolar,  first  and 
second  molars,  were  placed  in  a curve  to  reproduce  the  natural 
arch,  and  were  bathed  with  5 per  cent,  solution  of  phosphoric  acid 
for  thirteen  hours,  brushed  hourly  for  two  minutes  with  50  per  cent, 
pumice,  and  then  for  eleven  hours  brushed  hourly  for  three  minutes, 
and  for  seventy-three  hours  four  minutes  hourly.”  The  result  of 
this  experiment  is  seen  in  fig.  561.  The  canine  and  premolar  were 


Fig.  561-1  (Miller). 


filled  with  gold  and  gutta-percha,  respectively,  and  these  fillings 
project  above  the  surrounding  dentine. 

A point  clearly  demonstrated  by  Miller’s  experiments  is  that  acid 
action  does  not  b}^  itself  produce  wasting  of  the  enamel  to  the 
extent  seen  in  abrasion,  but,  in  conjunction  with  mechanical 
agencies,  considerably  accelerates  the  abrading  process.  With 
dentine,  the  action  of  the  acid  is  to  convert  the  tissue  into  a soft 
but  tough  material  which  naturally  resists  friction  more  than  the 


1 From  Dental  Cosmos. 


Fig.  562  i (Miller).  Fig.  563  i (Miller). 

of  the  mandible  were  treated  with  a ^ per  cent,  to  1 per  cent, 
solution  of  acid  calcium  phosphate  applied  on  cotton-wooP  and  the 
right  half  with  water,  also  applied  on  cotton-wool.  Both  sides 
were  brushed  twice  a day  with  different  powders  for  two  and  one- 
third  years.  The  destruction  is  much  more  marked  on  the  left  side 
which  was  treated  with  acid  calcium  phosphate. 

(3)  Etiology. — Experimental  evidence  suggests  that  so-called 
“ erosion  ” is  really  a type  of  abrasion  and  is  due  to  the  mechanical 
action  of  the  tooth-brush  and  gritty  powder.  The  question  arises : 

Is  it  possible  that  acid  agents  may  be  present  in  the  mouth  in 
certain  pathological  conditions  and  so  aid  the  abrading  process? 
Many  authors  maintain  that  “ erosion  is  intimately  associated  ^ j 
with  “ gout,”  and  that  in  gouty  subjects  acids  capable  of  affecting  „ j 
the  tooth  tissues  are  produced  in  the  mouth.  Clinical  observations ; | 


1 From  Dental  Cosmos.  | M 

2 Miller  in  this  experiment  does  not  say  how  long  the  acid  calcium 
phosphate  was  allowed  to  remain  in  contact  with  the  tooth. 

3 The  term  “ erosion  has  been  allowed  to  remain  in  the  text  in  several  , 

])laces  as  it  is  difficult,  and  perhaps  inexpedient,  to  do  away  altogether  with  ^ 
a term  which  has  been  so  universally  used  for  many  years.  ' 
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hard  and  brittle  uncalcified  tissue.  The  action  of  the  acid  on  the 
dentine,  however,  varies.  Acids  which  rapidly  decalcify  the 
dentine,  such  as  hydrochloric  and  lactic,  exert  most  influence  in 
retarding  the  effects  of  friction;  while  those  which  act  slowly  on 
the  dentine  (oxalic,  tartaric,  &c.),  as  well  as  those  which  have  a " 
macerating  effect  on  decalcified  dentine,  exert  but  little  influence. 

The  result  of  an  experiment  undertaken  to  show  the  difference 
between  mechanical  friction  alone  and  mechanical  friction  plus  acid 
action  is  shown  in  figs.  562  and  563.  The  teeth  in  the  left  half 
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on  patients  in  private  practice  certainly  tend  to  show  that  tooth 
wasting  is  more  marked  in  those  of  gouty  diathesis  than  in  others. 
On  the  other  hand,  Miller  and  S.  P.  Mummery  examined  patients 
in  the  hospitals  of  London  and  Berlin  and  found  no  case  of  erosion 
in  twenty-four  cases  of  gout  and  ninety-nine  of  rheumatism 
(eighty-nine  chronic  and  ten  acute).  Caries  at  the  necks  of  the 
teeth  was  found  in  many  of  the  patients,  but  no  disintegration  of 
the  enamel.  Biegner,  of  Breslau,  also  examined  amongst  hospital 
patients  two  cases  of  gout  and  115  cases  of  articular  rheumatism 
and  found  no  wasting  of  the  teeth.  These  data  are  interesting 
when  considered  in  connection  with  the  fact  that  hospital  patients 
rarely  use  a tooth-brush. 

Brubaker^  considers  that  the  source  of  the  acid  which  affects 
the  teeth  is  to  be  found  in  an  abnormal  secretion  of  the  mucous 
glands  of  the  cheeks  and  lips.  These  glands  are  muciparous,  and 
their  secretion  is  composed  of  water,  mucin  and  inorganic  salts, 
the  chief  of  which,  sodium  phosphate,  imparts  to  the  fluid  its 
alkalinity.  In-  certain  conditions,  such  as  “ gout,”  the  secretion 
increases  in  quantity  and  is  acid  in  reaction,  the  acid  sodium 
phosphate  which  is  formed  acting  as  the  decalcifying  agent. 

Kirk, 2 who  has  carefully  studied  the  question  of  the  connection 
between  the  saliva  and  erosion,  is  of  opinion  that  “ erosion  ” is 
intimately  connected  with  the  gouty  and  rheumatic  diatheses. 

He  considers  that  when  the  erosion  is  “ general,”  that  is  when 
it  attacks  the  teeth  generally,  lactic  acid  is  the  solvent,  but  that, 
when  the  condition  is  localized,  the  agent  is  acid  sodium  phosphate 
or  acid  calcium  phosphate  derived  from  abnormal  secretion  of  the 
mucous  glands. 

Cook^  contends  that  mucic  acid  is  an  important  acid  agent  in 
the  production  of  “erosion,”  and  thinks  that  it  is  produced 
by  a series  of  changes  . from  lactose.  It  is,  however,  an  open 
question  whether  mucic  acid  is  ever  present  in  the  mouth. 

Michaels^  states  that,  where  “ erosion  ” is  found,  the  saliva  of 
the  patients  contains  an  increased  amount  of  sulphocyauide  in  the 
form  of  the  ammonium  and  potassium  salts  aud  that  by  submit- 
ting the  tooth  to  a slow  drip  of  a solution  of  sulphocyanide  of 


1 Internal.  Dent.  Journ.,  p.  742,  1894. 

2 Items  of  Interest,  July,  1902,  and  Dental  Review,  May,  1903. 

3 Dental  Review,  May,  1906,  p.  461, 

4 “ On  the  Role  of  Systemic  Hyperacidity  and  of  Sulphocyanides  in  the 
Saliva  in  Chemical  Abrasion  of  the  Teeth,"’  Internal.  Dent.  Journ.,  vol.  xxi, 
p.  248. 
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2>otassium  for  a few  day®  'he  was  able  to  produce  conditions  similar 
to  erosion. 

A marked  destruction  of  tooth  tissue  is  occasionally  seen  in 
patients  who  consume  a large  amount  of  fruit  in  the  form  of  oranges, 
grapes  and  lemons,  but  in  these  cases  the  effect  produced  on  the 
teeth  is  not  the  same  as  in  cases  of  “ erosion.”  In  the  case  of  a 
patient  who  was  frequently  sucking  lemons  and  had  acquired  the 
habit  of  sweeping  the  tongue  over  the  labial  and  then  over  the 
]Dalatal  aspects  of  the  maxillary  teeth  it  was  found  that  the  enamel 
had  almost  disappeared. 

During  recent  years  the  number  of  patients  showing  ‘ ‘ erosion 
of  the  teeth  has  progressively  diminished  and  the  condition  is  now 
seldom  seen.  Concurrently,  the  materials  used  for  cleaning  the 
teeth  have  undergone  a change,  tooth-pastes  having  largely  super- 
seded tooth-powders.  The  friction  agent  has  therefore  been  dis- 
appearing from  the  dental  toilet,  but  conditions  hkely  to  give  rise 
to  abnormal  secretion  of  the  salivary  glands  have  still  been  present. 

Trom  the  foregoing  statements  it  will  be  seen  that  varying 
opinions  as  to  the  cause  of  “ erosion  ” are  held  by  those  who  have 
investigated  the  subject.  The  facts  elicited  from  a general  review 
of  all  the  information  at  present  at  our  disposal  would  seem  to  show 
conclusively  that  the  condition  is  due  to  the  abrasive  action  of  the 
tooth-brush  and  tooth-powders. 

(5)  Treatment. — In  the  first  place,  tookh-powders  should  be 
avoided  and  a soap  with  a soft  brush  used  for  cleansing  purposes. 
The  teeth  must  on  no  account  be  brushed  “ crosswise.”  If  the 
abraded  areas  are  painful,  they  may  be  touched  with  phosphoric 
acid,  chloride  of  zinc,  or,  if  in  a place  which  does  not  show,  nitrate 
of  silver  may  be  used,  or  a paint  may  be  prescribed,  the  patient* 
being  instructed  to  dry  the  tooth  and  paint  it  with  the  solution, 
keeping  the  tooth  dry  to  allow  the  material  to  harden.  The  follow- 
ing will  be  found  useful: — - 

Gum-mastic  (powder)  5! 

Zinc  chloride  ...  ...  ...  ...  ...  gr.  v 

Chloroform  ^ss 

Mix.  To  be  used  as  a paint. 

If  the  cavities  are  deep  and  are  likely  to  harbour  food  debris, 
they  should  be  filled. 

(B)  ATTEITION 

Attrition  is  a wearing  away  of  the  tooth  substance,  caused  by 
the  grinding  of  one  tooth  surface  over  another.  It  is  seen  more 
frequently  in  the  teeth  of  the  aged  and  in  the  deciduous  teeth.  The 
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amount  of  attrition  depends  to  a great  extent  upon  the  character 
of  the  food,  the  density  of  the  tooth  substance,  and  the  power  of 
mastication.  The  surfaces  of  all  the  teeth  may  be  affected,  or  only 
one  or  two  teeth  may  be  attacked.  When  confined  to  one  or  two 
teeth,  the  attrition  is  generally  due  to  some  irregularity  of  the  bite. 
Fig.  564  shows  a good  example  otf  attrition  due  to  an  irregularity  of 
the  bite^ — the  mesial  angles  of  the  maxillary  central  incisors  impinge 
upon  the  mandibular  central  incisors. 


Fig.  564. 


Broca  has  suggested  the  recognition  of  four  decrees  of  wear: — 
In  the  first,  the  enamel  alone  is  worn  without  any  obliteration 
of  the  cusps;  in  the  second,  the  tubercles  of  the  crown  have  dis- 
appeared, and  the  dentine  is  exposed;  in  the  third,  the  height  of 
the  tooth  is  still  further  reduced;  in  the  fourth  the  wear  has 
extended  to  the  neck,  the  crown  having  entirely  disappeared,  and 
either  the  pulp  cavities  are  invaded,  or  barriers  of  adventitious 
dentine  have  formed. 

Involuntary  grinding  of  the  teeth,  leading  to  undue  attrition,  ie 
not  uncommon  in  children  and  is  sometimes  met  with  in  adults,' 
more  especially  those  with  gouty  or  rheumatic  tendencies. 
Marie  and  Pietkiewicz^  state  that  the  habit  of  grinding  the  teeth 


1 Revue  de  Stomatologie,  March,  1907. 
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frequently  develops  in  the  course  of  disorders  of  the  central  nervous 
system. 

Examined  microscopic  rlly,  the  dentinal  tubes  in  cases  of 
attrition  will  be  seen  to  end  abruptly  upon  the  worn  surface,  while 
tho  pulp  chamber  will  show  the  formation  of  adventitious  dentine, 
though  the  adventitious  dentine  will  not  always  be  found  to  have 
kept  pace  with  the  destructive  process.  ■ • - 

Treatment. — In  most  cases,  treatment  is  unnecessary.  If  the 
posterior  teeth  have  been  lost,  and  the  anterior  teeth  are  being 
worn  away  through  bearing  the  brunt  of  mastication,  the  bite 
should  be  taken  of£  the  anterior  teeth  by  means  of  dentures.  If 
the  patient  refusies  to  submit  to  dentures,  the  progress  of  the 
destruction  can  be  arrested  by  filling  the  cavities  with  metal  and 
bringing  the  filling  over  the  edges  of  the  enamel  in  such  a way  that, 
in  occlusion,  the  filhngs  come  in  contact  and  so  arrest  the  progress 
of  tooth  destruction.  The  latter  treatment  is  effectual,  but  the 
appearance  produced  is  somewhat  unsightly. 

The  hypersensitiveness  of  dentine,  which  at  times  accompanies 
rapid  attrition,  should  be  treated  as  indicated  on  p.  426. 


Fig.  565. — Mandibular  first  molar.  Fig.  566. — Mandibular  first  molar, 
showing  attrition.  showing  attrition  which  is  more 

marked  on  the  posterior  than  on 
the  anterior  aspect. 
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CHAPTER  XV^ 

Diseases  of  the  Pulp 

Acute  Pulpitis — Chronic  Pulpitis — Adventitious  Dentine — Regres- 
sive Changes — Exceptional  Pathological  Conditions 

(A)  LOCAL  EEACTION  TO  INJUEY— INFLAMMATION- 

PULPITIS 

The  local  adaptive  changes  which  result  from  injury  to  the  pulp 
are  generally  known  as  “pulpitis.”  Two  grades  of  inflammation 
are  recognized,  namely,  the  acute  and  the  chronic ; in  the  former, 
the  development  of  the  inflammatory  process  is  rapid  and  is  accom- 
panied by  marked  clinical  symptoms,  while,  in  the  latter,  the 
reaction  is  slow  in  development  and  is  •accompanied  by  feebly 
marked  clinical  ^ signs,  indeed,  in  some  instances,  no  clinical  signs 
are  apparent. 

(1)  Acute  Pulpitis 

Causes. — Acute  inflammatory  reaction  in  the  pulp  may  arise 
from  traumatism,  such  as  the  rupture  of  the  apical  vessels  from 
dislocation  of  the  tooth fracture  of  the  tooth  involving  the  pulp, 
and  laceration  of  the  pulp  tissue  in  the  preparation  of  the  tooth 
for  filling.  Another  group  of  causes  is  the  injudicious  use  of  physical 
and  chemical  agents,  for  example,  the  freezing  of  teeth  with  ethyl 
chloride,  or  the  use  of  a drug  like  arsenic  for  the  treatment  of 
sensitive  dentine.  The  commonest  cause  of  acute  pulpitis  is  injury 
from  bacterial  toxins  which  reach  the  pulp  tissue  either  through  a 
carious  cavity,  or,  more  rarely,  via  the  periodontal  membrane,  the 
latter  being  seen  in  advanced  cases  of  periodontal  disease. 

Morbid  Anatomy  and  Pathology. — The  changes  in  the  pulp 
tissue  resulting  from  injury  are  similar  to  those  which  occur  in  other 
vascular  structures.  The  process  may  terminate  in  resolution  when 
the  injury  has  taken  the  form  of  a concussion  or  slight  dislocation 
of  the  tooth.  Eesolution  may  follow  after  injury  of  the  apical 
vessels,  but  this  is  rare,  and  in  this  connection  the  following  case 
recorded  by  A.  S.  Underwood^  is  interesting.  Whilst  performing 


1 Trans.  Odonto.  Soc.,  vol.  xviii,  p.  98. 
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immediate  torsion  on  a superio-r  lateral  incisor,  the  tooth  was  com- 
pletely dislocated  and  fell  on  the  floor.  It  was  sterilized  and 
replaced.  Two  years  afterwards  the  tooth  responded  to  thermal 
changes  and  showed  no  degenerative  changes. 

In  other  cases  the  reaction  in  the  tissues  may  be  so  intense  in 
character  as  to  lead  to  gangrene  of  the  pulp.  Injury  to  the  pulp 
is  frequently  followed  by  gangrene,  the  reason  being  that  this 
delicate  tissue  is  enclosed  by  unyielding  walls  and  that  the  in- 
creased i^ressure  in  the  cavity  leads  to  vascular  obstruction. 

When  the  injury  is  due  to  bacterial  toxins,  suppuration  usually 
follows,  and,  in  cases  where  the  infection  is  intense,  “ gangrene  ” 
may  occur.  When  suppuration  is  once  established  in  a part  of  the 
pulp,  the  remainder  rapidly  becomes  involved  and  the  whole  of  the 
tissue  is  destroyed. 

The  early  stages  of  suppuration  of  the  pulp  are  shown  in  fig.  567. 
In  the  zone  bordering  on  the  abscess  (/),  the  cells  show  a tendency 
to  the  formation  of  fibroblasts,  which  would  seem  to  indicate  pro- 
tective action  on  the  part  of  the  pulp  to  cut  off  the  pus  from  the 
remainder  of  the  tissue. . In  the  tusks  of  elephants  examples  of  the 
encapsulation  of  pus  are  often  met  with,  and  in  man  it  would  seem 
to  occur  occasionally.  Gysi^  records  a case  where  an  abscess  in 
the  cornua  of  a maxillary  first  molar  had  been  isolated  from  the  rest 
of  the/  pulp  by  a wall  of  secondary  dentine,  and  Miller^  figures  a 
tooth  in  which  the  appearances  suggest  that  an  abscess  cavity  had 
been  bridged  over  and  separated  from  the  main  pulp  cavity. 

Occasionally  the  pulp  shows  a wonderful  power  of  recovery  from 
injury,  as  shown  in  cases  where  an  unsuccessful  attempt  has  been 
made  to  remove  a tooth  and  a portion  of  the  root  containing  a living 
pulp  has  been  left  behind,  the  superficial  portion  of  the  pulp  in  tjme 
being  replaced  by  secondary  dentine.  A detailed  account  of  a case 
of  this  type  is  given  by  C.  S.  Tomes. ^ Sections  of  this  tooth  showed 
that  the  wddely  exposed  pulp  had  been  covered  in  by  a layer  of 
secondaiw  dentine,  and  that,  in  places,  fragments  of  the  original 
dentine  had  become  embedded  in  the  new  tissue  (see  figs.  568  to 
570). 

Bacteriology. — The  bacteriology  of  the  pulp  has  been  investigated 
by  K.^Goadby  and  J.  Barrett.^  They  found  that  in  cases  where  a 


1 Schweizerische  Vierteljahrsschrift  fur  Zahnheilkun.de,  1900,  p.  254. 

2 Dental  Cosmos,  vol.  xliii,  p.  850. 

3 Trans.  Odonto.  Soc.,  vol.  xxviii,  p.  183. 

4 Seventeenth  Inter.  Congress  of  Medicine,  Section  of  Stomatology,  Part  II, 
p.  31. 
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Fig.  568.1 — General  view  of  the  secondary  (adventitious)  dentine,  showing 
the  pulp  cavity  beneath  it  and  the  dentine  of  the  original  tooth,  which 
appears  very  dark.  A thin  strip  broken  off  the  old  dentine  is  embedded  in 
the  secondary  dentine. 


Fig.  569.1 — Another  view  of  the  secondary  (adventitious)  dentine. 


28 


1 From  Trans.  Odonto.  Soc. 
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layer  of  hard  dentine  existed  between  the  carious  cavity  and  the  pulp 
chamber,  micro-organismsi  were  absent  in  the  pulp  tissue. 

In  ten  cases  examined  in  which  the  carious  cavity  communicated 
with  the  pulp  they  were  able  to  demonstrate  bacterial  infection  in 
seven  cases  : — 

Streptococcus  brevis  ...  ...  ...  7 cases 

Micrococcus  salivarius  (M.  catarrhalis)  ...  7 ,, 

Strepto  bacillus  ...  ...  ...  ...  ‘ 3 ,, 

Bacillus  necrodentalis  » ...  ...  ...  1 case 

Streptococci  other  than /S.  brevis  ...  2 cases 


Fig.  570.1 — A portion  of  the  displaced  original  dentine  embedded  in  the 
secondary  (adventitious)  dentine. 

Symptoms. — The  symptoms  of  acute  pulpitis  are  pathognomonic 
— sharp  shooting  pain,  often  of  a throbbing  character,  which  is 
generally  more  severe  at  night  when  the  patient  assumes  the 
horizontal  position.  Thermal  changeis  also  lead  to  severe  paroxysms 
of  pain,  although  in  the  early  stages  of  acute  inflammation  cold 
produces  relief  by  constricting  the  blood-vessels.  Acute  pulpitis 
must  be  distinguished  from  acute  periodontitis,  and  the  main  points 
of  difference  are  briefly  as  follows : — 


1 From  Trans.  Odonto.  Soc. 
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Acute  Pulpitis. 

Pain  sharp,  throbbing,  or  lan- 
cinating — intermi^nt  and 
reflected. 

Thermal  changes  to  the  teeth 
cause  pain. 

Pressure  or  tapping  on  the  tooth 
causes  no  pain. 

Slight  pressure  on  a piece  of 
cotton-wool  inserted  in  the 
cavity  generally  causes  acute 
pain. 


Acute  Periodontitis. 
Pain  dull,  heavy,  and  constant. 


Thermal  changes  do  not  cause 
pain. 

Pressure  or  tapping  on  the  tooth 
canses  pain. 

Slight  pressure  on  a piece  of 
cotton-wool  inserted  in  the 
cavity  does  not  cause  pain, 
except  through  pressure  trans- 
mitted to  the  periosteum. 

Attention  to  these  points  will  assist  in  diagnosis,  but  it  must  not 
be  forgotten  that  with'  acute  inflammation  of  the  pulp  there  is  at 
times  a slight  inflammation  of  the  periosteum  through  continuity 
of  the  tissues. 

Treatment. — When  the  inflammation  is  due  to  trauma  or  to  the 
action  of  physical  and  chemical  agents,  there  is  reasonable  prob- 
ability that  resolution  will  occur.  Therapeutic  measures  must  be 
directed  towards  the  avoidance  of  fresh  injury  to  the  tooth,  and 
oounter-irritation  should  be  applied  to  the  gum  covering  the  root, 
in  the  form  of  a drug,  e.g.,  strong  tincture  of  iodine.  If  the  dentine 
has  been  exposed  by  the  trauma,  the  exposed  surface  should 
be  treated  with  a strong  solution  of  nitrate  of  silver.  Should  the 
pulpitis  be  the  result  of  drugs  used  for  treating  sensitive  dentine, 
the  us©  of  the  drugs  must  be  discontinued  and  the  cavity  syringed 
and  filled  with  a non-conducting  and  non-irritant  filling,  such  as 
oxysulphat©  of  zinc.  If,  however,  the  clinical  features  suggest  that 
resolution  is  not  likely  to  occur,  the  pulp  must  b©  immediately 
removed.  With  pulps  injured  by  laceration  during  cavity -prepara- 
tion or  by  bacterial  toxins,  experience  teaches  that  extirpation  is 
the  best  treatment. 

(2)  Chronic  Pulpitis 


Chronic  pulpitis  follows  on  injuries  similar  to  those  leading  to 
acute  pulpitis.  The  reaction  of  the  tissues  in  chronic  pulpitis  is 
different  from  that  seen  in  the  acute  form,  and  this  is  due  to  the 
fact  that  in  chronic  pulpitis  the  injury  is  constant, ' though  of  lesser 
intensity. 

Morbid  Anatomy  and  Pathology. — The  character  of  the  reaction 
of  the  pulp  tissue,  when  the  injury  is  of  long  duration,  varies  con- 
siderably. In  the  first  place  we  will  deal  with  the  condition  where 
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the  pulp  cavity  is  exposed  and  the  pulp  tissue  injured  by  constant 
doses  of  bacterial  toxins.  In  such  cases  suppuration  may  occur  and 
the  pulp  tissue  is  destroyed  by  a progressive  ulceration^  or  there 
may  be  an  overgrowth  of  the  pulp  tissue  (hyperplasia)  giving  rise 
to  a flesh-like  mass  in  the  carious  cavity.  A section  through  the 
growth  will  show  that  it  is  mainly  composed  of  granulation  tissue 
which  has  a tendency  to  develop  into  fibrous  tissue  (fig.  572).  The 
surface  is  often  covered  with  a layer  or  several  layers,  of  squamous 
epithelium  (fig.  571).  The  presence  of  the  epithelium  has  been 


X 40. 


Fig.  571. — Hyperplasia  of  the  pulp — productive  pulpitis.  Longitudinal 
section,  (a)  granulation  tissue;  (b)  epithelial  surface;  (d)  columns  of 
epithelial  cells  extending  deeply  into  the  growth. 


attributed  to  “skin-grafting,”  but  an  explanation  which  seems  more 
likely  to  be  correct  is  that  given  by  Hopewell- Smith ^ — namely,  that 
where  the  epiithelial  cells  of  the  gum  in  the  neighbourhood  of  an 
appro ximal  carious  cavity  are  irritated  by  a sharp  edge  of  dentine, 
they  proliferate  and  extend  by  direct  continuous  growth  on  to  the 
surface  of  the  exposed  pulp. 

Where  from  any  reason  such  as  caries,  abrasion,  &c.,  the  dentine 
is  exposed  and  the  dentinal  fibrils  are  injured,  a definite  reaction 


1 Brit.  Dent.  Journ.,  September,  1909. 
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takes  place  in  the  pulp  in  the  neighbourhood  of  the  pulp  end  of  the 
dentinal  fibrils  which  have  been  injured  (fig.  573). 

It  is  interesting  to  note  that  the  fibrils  affected  appear  to  be 
more  calcified  than  in  other  portions  of  the  tooth  substances,  point- 


Fig.  572. — Hyperplasia  of  the  pulp — productive  pulpitis.  Longitudinal 
section,  highly  magnified,  (a)  fibrous  stroma;  (b)  large  granular  cells  (no 
capillaries  visible). 


ing  to  the  probability  that  a definite  reaction  to  the  injury  takes 
place  in  the  fibrils.  The  extra  calcification  is  shown  by  the  greater 
difficulty  in  staining  the  fibrils. 


438 


DENTAL  SURGERY  AND  PATHOLOGY 


The  new  tissue  formed  has  been  termed  by  Hopewell- Smith 
**  adventitious  dentine  ” (secondary  dentine). 

The  structure  of  adventitious  dentine  varies  considerably  in 
different  circumstances,  and  the  variation  is  probably  dependent 
to  a great  extent  upon  the  nature  of  the  irritant,  this,  in  its  turn, 
affecting  the  rapidity  of  formation.  Thus,  five  varieties  have  been 
observed  and  deiscribed.^  These  are  known  as  areolar,  cellular, 
fibrillar,  hyaline,  and  laminar  adventitious  dentines.  The  first  named 
is  the  commonest  variety,  and  the  least  frequently  found  is  the 
hyaline. 

The  areolar  variety  (fig.  574),  which  in  its  general  characteristics 


Fig.  574. — Areolar  adventitious  dentine,  (a)  carious  dentine;  (b)  inter- 
globular  spaces;  (c)  pulp  cavity;  (d)  newly  formed  and  irregular  tubed 
dentine. 

resembles  a dentine  filled  with  interglobular  spaces,  would  seem  to 
occur  when  the  new  tissue  has  been  formed  quickly  as  the  result 
of  rapid  caries.  Such  newly  formed  tissue  possesses  but  little 
resistance  to  the  carious  process  and  becomes  quickly  infected 
(figs.  575  and  576). 

The  cellular  type  differs  from  the  areolar  variety  in  containing, 
in  the  matrix,  cells  which  may  be  fusiform  or  round  (fig.  577). 

The  hyaline  variety  is  a clear,  homogeneous,  structureless  deposit 
of  dentine  (fig.  578) ; and  the  laminar,  as  the  name  suggests,  is  tissue 
with  a laminated  form  (fig.  579). 


1 See  Trans.  Third  International  Dental  Congress,  Paris,  1900. 
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Fig.  575, — Photomicrograph  by  Hopewell-Smith.  Areolar  and  fibrillar 
adventitious  dentine,  (a)  adventitious  dentine  with  fibrillar  structure  at  b. 
and  areola  at  c,  which  at  d is  infected  with  micro-organisms  from  caries  at 
e;  (f)  carious  cavity;  (g)  primary  dentine;  (h)  pulp  tissue  showing  signs  of 
reaction;  (i)  junction  of  primary  and  adventitious  dentine;  (j)  layer  of 
odontoblast. 


X 300. 


Fig,  576. — Photomicrograph  by  Hopewell-Smith.  Adventitious  dentine 
infected  by  micro-organisms  from  the  primary  dentine,  (a)  adventitious 
dentine;  (b)  masses  of  micro-organisms;  (c)  primary  dentine;  (d)  carious 
dentine. 
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Fiq.  577. — Photomicrogfraph  by  Hopewell-Sipaith.  Cellular  adventitioiia 
dentine,  (a)  encapsuled  cells  with  nuclei;  (b)  structureless  matrix. 


X 40. 


Fig.  578. — Photomicrograph  by  Hopewell-Smith.  Hyaline  adventitious 
dentine,  (a)  ground-glass-like  dentine;  (b)  pulp  tissue  showing  reaction; 
(c)  primary  dentine;  (d)  abscess  cavity. 
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Fig.  579. — Photomicrograph  by  Hopewell-Smith.  Laminar  adventitious 
dentine,  (a)  laminar  dentine;  (b)  cellular  dentine;  (c)  pulp  tissue  showing 
signs  of  reaction;  (d)  primary  dentine. 


In  the  fibrillar  form  the  tissue  may  approximate  to  normal  fine- 
tubed  dentine,  a slight  abrupt  bend  of  the  tubes  being  all  that  there 
is  to  mark  the  junction  of  the  two  tissues.  (See  fig.  580.)  .In  many 
specimens,  however,  the  tubes  are  not  quite  so  regular  and  plentiful 


Fig.  580. — (Longitudinal  section.)  (a)  normal  dentine;  (b)  limit  of 
original  pulp  chamber  and  line  of  demarcation ; (c)  adventitious  dentine ; 
(d)  group  of  interglobular  spaces;  (e)  tubules  intermingling  freely;  (/)  pulp 
chamber. 
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as  in  normal  dentine,  but  the  boundary  line  between  the  nO'rmal 
and  the  new  dentine  is  generally  well  marked.  A few  fibres  are 
generally  seen  continued  from  the  ordinary  dentine,  and  these, 
instead  of  traversing  through  the  whole  thickness  of  the  new  deposit, 
end.  in  fine -pointed  extremities  (fig.  581).  The  fibrillar  variety  of 
adventitious  dentine  follows  prolonged  injury  of  a.  low  intensity. 

Symptoms. — The  symptoms  arising  in  connection  with  chronic 
pulpitis  vary  according  to  the  type  of  injury  and  the  isusoeptibility 
of  the  patient  to  pain.  Some  individuals  whose  mouths  contain 
several  teeth  with  chronically  inflamed  pulps  experience  no  objective 
symptoms,  while  others  suffer  severe  pain,  both  local  and  referred, 


V 

I 


d 


Fig.  581. — Adventitious  dentine  containing  few  tubes.  (a)  normal 
dentine;  (b)  adventitious  dentine  tubes  are  few  and  very  fine;  (c)  line  of 
demarcation;  (d)  pulp  chamber. 

with  the  slightest  injury  to  pulp  tissue.  Suppurative  pulpitis  in 
the  early  stages  is  generally  accompanied  by  pain  to  thermal 
changes.  In  the  later  stages,  however,  cold  gives  a certain  amount 
of  relief,  while  heat  causes  intense  paroxysms  of  pain.  This 
symptom  of  increased  pain  to  heat  is  almost  diagnostic  of  a sup- 
purating pulp.  A.S  the  suppuration  approaches  the  apex  the  inflam- 
mation spreads  to  the  periodontal  membrane  and  symptoms  of 
inflammation  of  that  tissue  appear.  Pain  is  more  marked  during 
the  night  than  during  the  day,  and  is  very  likely  to  become  wander- 
ing in  character.  It  may  be  referred  to  another  tooth,  or  to  other 
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parts  of  the  head  (see  chapter  XXIV).  In  the  case  of  exposed 
cavities  the  act  of  mastication  will  usually  cause  pain.  When  the 
pus  is  confined,  for  instance  in  suppurative  pulpitis  under  a filling, 
the  pain  may  be  intense.  It  is  usually  constant  in  character,  with 
acute  exacerbation  on  the  application  of  heat  to  the  tooth.  Opening 
the  pulp  chamber  in  these  cases  gives  almost  instant  relief. 

Where  there  is  overgrowth  of  the  pulp,  symptoms  may  be 
altogether  absent,  the  surface  of  the  pulp  being  insensitive  to  touch. 
When  the  overgrowth  of  the  pulp  has  encroached  on  the  carious 
cavity  and  is  fibrous  in  character,  it  must  be  diagnosed  from  localized 
hypertrophies  of  the  muco-periosteum. 

The  points  of  difference  are  : In  the  former,  absence  of  pain  to 
pressure,  and  no  great  liability  to  haemorrhage;  in  the  latter, 
extreme  sensitiveness  to  pressure  and  liability  to  haemorrhage  on 
slight  injury.  A careful  examination  will  show  that  the  growth 
in  the  one  springs  from  the  pulp  chamber,  and  in  the  other  from 
the  gum  around  the  neck  of  the  tooth. 

When  the  inflammatory  process  follows  an*  injury  other  than 
bacterial  toxins,  the  only  symptom  may  be  slight  discomfort  to 
thermal  changes,  and  even  this  symptom  may  be  absent. 

Treatment. — When  the  chronic  pulpitis  arises  from  infection 
via  the  tooth  cavity  or  periodontal  membrane,  the  pulp  must  be 
removed.  Where  suppuration  is  present,  the  surface  of  the  pulp 
should  be  rendered  as  aseptic  as  possible  before  removal  is 
attempted. 

(B)  EEGKESSIVE  CHANGES 

(1)  Senile  Atrophy. — In  senile  atrophy  there  is  a tendency  to 
fibrotic  changes  throughout  the  body,  and  ai  similar  process  occurs 
in  the  tooth  pulp.  These  changes  have  been  ably  described  by 
WedB  and  Hopewell-Smith.^ 

The- latter  has  shown  that  complete  fibrosis  of  the  pulp — in 
which  all  the  elemental  tissue  has  degenerated  or  been  changed, 
the  cells,  the  vessels,  the  nerve  fibres,  &c. — may  occur  in  teeth  of 
the  deciduous  series.^  To  the  naked  eye  the  pulps  appear  flattened 
and  shrivelled  and  are  often  brittle  in  consistency.  The  colour  is 
grey-yellow  or  reddish-brown  according  to  whether  it  contains  a 
smaller  or  larger  amount  of  necrotic  blood. 


1 The  Pathology  of  the  Teeth/’  p.  237, 

2 Journ.  Brit.  Dent.  Assoc.,  March,  1892. 
2 Dental  Cosmos,  December,  1909. 
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Microscopical  Appearances. — Under  low  magnifying  powers  a 
superficial  reticular  network  is  seen,  at  the  edges  of  which  the 
odontoblasts  appear  shrunken,  while,  if  the  atrophy  is  far  advanced, 
they  will  have  disappeared.  The  blood-vessels  appear  larger  than 
usual  and  have  thin  walls,  so  that  it  is  impossible  to  distinguish 
between  arteries  and  veins.  The  nuclei  in  the  sheath  have  also 
disappeared.  The  vessels  are  seen  to  take  an  irregular  course  and 


to  intertwine  freely,  marked  constrictions  due  to  the  contraction 
of  the  connective  tissue  trabeculae  being  present  in  places.  U^uhr 
higher  powers  (300  diameters)  the  network  becomes  more  plainly 
visible,  the  bundles  of  tissue  interlacing  and  forming  alveolar-like 
spaces,  the  central  ones  corresponding  to  the  shrunken  blood-vessels. 
Tlie  nerve  sheaths  are  fatty,  granular,  and,  in  places,  covered  with 


Fig.  582  (Wedl). 


Fig.  583  (Wedl) 
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small  concretions  of  lime.  In  various  places  staining  is  seen.  The 
staining  arises  from  the  colouring  matter  of  the  blood.  Calcareous 
deposits  of  round,  elliptical,  cylindrical  shapes  are  also  seen  in  the 
tissue  of  the  pulp  (figs.  582  and  583). 


Fig.  584. — (Transverse  section.)  (a)  dentine;  (b)  reticular  pulp  tissue; 
(c)  areolae;  (d)  degenerate  odontoblasts. 


X 220. 

Fig.  585. — (Longitudinal  section.)  (a)  dentine;  (b)  reticular  pulp  tissue; 
(c)  degenerate  odontoblasts;  (d)  fibrous  cylinder. 
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In  the  sections  shown  (figs.  584  and  585)  the  cellular  elements 
of  the  pulp  are  totally  absent. 

(2)  Fatty  Degeneration. — This  is  usually  seen  in  the  pulps  of 
senile  teeth,  and  in  teeth  which  have  been  treated  with  the  view 
of  retaining  the  pulp  alive.  To  the  naked  eye,  the  pulp  is 
diminished  in  volume  and  is  of  a pale  reddish-grey  colour  with 
traces  of  yellow.  Occasionally  it  is  of  a cheese-like  consistency, 
while  in  very  advanced  conditions  a soft  greasy  mass  is  present  in 
the  pulp  chamber.  According  to  Wedl,  this  mass  is  composed 
merely  of  a dirty  brownish-yellow  detritus,  with  traces  of  a fibrous 
structure,  together  with  clusters  of  stellate  fatty-acid  crystals.  In 
pulps  which  are  the  subject  of  fatty  degeneration,  reaction  to 
thermal  stimuli  is  much  diminished  and,  in  advanced  cases,  quite 
lost. 

Microscopical  Appearances. — The  odontoblasts  appear  degenerated 
and  form  a layer  upon  the  surface  of  the  pulp.  The  parenchyma 
of  the  pulp  contains  fat  globules  which  form  chains  and  follow  the 
course  of  the  vessels  and  nerves.  The  medullary  sheath  of  the 
nerves  and  walls  of  the  vessels  also  undergo  degeneration. 

Treatment. — Eemoval  of  the  pulp  and,  subsequently,  filling  of 
the  pulp  canals. 

(3)  Calcareous  Deposits. — Calcareous  deposits  are  frequently 
met  with  in  pulps  which  have  been  the  seat  of  inflammatory 
reaction.  These  deposits  must  be  carefully  distinguished  from 
adventitious  dentine,  that  is,  the  addition  of  fresh  dentine  to  the 
original  boundaries  of  the  pulp  chamber.  Calcareous  deposits  are 
occasionally  met  with  in  apparently  healthy  pulps,  and  it  is  doubtful 
if  they  are,  in  such  cases,  of  pathological  significance. 

The  simplest  form  of  calcareous  deposit  is  a small  pulp  nodule. 
On  examination  of  the  tooth  after  its  extraction,  these  nodules  are 
just  visible  to  the  naked  eye,  and  under  a low  magnifying  power,  are 
seen  to  be  concentrically  laminated;  in  some,  not  fully  calcified, 
the  central  portion  presents  an  irregular  appearance.  Pulp  nodules 
are  formed  near  the  periphery  of  the  pulp,  and,  though  developed 
in  its  tissue,  eventually  become  included  in  any  secondary  dentine 
that  may  be  formed,  the  dentinal  tubes  bending  round  the  nodule. 
Fig.  586  represents  two  small  pulp  nodules  from  the  tooth  of  a child, 
aged  14,  which  was  removed  for  irregularity.  In  fig.  587  the  pulp 
nodule  is  seen  to  be  projecting  from  the  wall  of  the  canal,  having 
become  enclosed  by  the  new  formation  of  dentine.  In  the  coronal 
pulp  of  the  molars,  the  nodules  reach  a much  larger  size,  and, 
viewed  under  a very  low  magnifying  power,  are  seen  to  be  lobulated 
in  outline  ; on  section  many  are  apparently  composed  of  a number 
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of  small  nodules  joined  together  by  a structureless  material  (fig. 
588).  These  pulp  nodules  occur  amongst  the  tissues  of  the  pulp, 
and  must  be  differentiated  from  calcification  of  the  tissues  of  the 


Fig.  586. — Pulp  nodules  (longitudinal  section),  (a)  dentine;  (b)  normal 
pulp  tissue;  (c)  pulp  nodules;  (d)  nerve  bundles. 


Fig.  587. — Pulp  nodule  fixed  to  wall  of  cavity,  (a)  pulp  nodule;  (b) 
dentine ; (c)  bent  tubes  of  dentine ; (d)  soft  tissue  adherent  to  specimen. 

pulp.  Black  considers  that  the  deposits  of  calcoglobulin  bear  some 
relation  to  the  formation  of  pulp  nodules. 

A curious  form  of  calcareous  deposit  is  frequently  seen  in  the 
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rOQts  of  molars.  To  the  naked  eye,  the  pulp  k istiff,  retaining  its 
shape  when  removed  from  the  canals  and  resuming  its  shape  after 
being  bent.  To  the  touch  the  pulp  feels  gritty;  under  the  micro- 
scope it  is  found  to  be  fibrous  in  character,  the  cellular  elements 


Fig.  588. — Semi-diagrammatic. 


having  to  a great  extent  disappeared,  while  lying  parallel  with  the 
fibres  and  attached  to  them  are  little  cylinders  of  calcareous  material 
(fig.  589).  In  advanced  stages  the  cylinders  coalesce,  being  jointed 
in  an  irregular  manner.  Under  such  conditions  there  is  an  oblitera- 
tion of  the  cells,  nuclei  and  connective  tissue  of  the  pulp. 


The  whole  tissue  of  the  pulp  may  undergo  calcification  (fig. 
590).  To  the  naked  eye  the  deposit  differs  from  the  pulp  nodule  in 
being  non-nodulated.  It  is,  as  a rule,  regular  in  outline  and  presents 
a smooth  surface.  Microscopically,  the  appearances  vary.  In  some 
the  calcified  tissue  element  of  the  pulp  is  apparent,  others  appear 
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granular  on  section  with  a few  irregular  tubes  scattered  here  and 
there,  while  others  exhibit  virtually  no  structure  at  all. 

(C)  EXCEPTIONAL  PATHOLOGICAL  CONDITIONS 

There  are  a few  exceptional  pathological  conditions  of  the  pulp 
which  have  from  time  to  time  been  described,  but  the  nature  of 
which  is  by  no  means  clear.  Under  the  title  of  “ Pink  Spots  on 


a 


Fig.  590. — (a)  calcified  pulp. 

Teeth,”  J.  A.  FothergilP  records  a case  in  a female,  aged  19, 
“ where  the  maxillary  central  incisor  presented  on  the  labial  surface 
a pink  spot,  commencing  near  the  upper  termination  of  the  mesial 
border  and  extending  about  one-third  across  the  tooth  ” (fig.  591). 
The  enamel  over  this  portion  of  the  tooth  appeared  to  be  very  thin. 


and  the  pink  colour  to  be  due  to  some  vascular  body  showing 
through. 

To  the  left  of  the  pink  spot,  and  quite  near  the  gum  margin, 
there  was  a very  minute  perforation  of  the  enamel,  in  which  soft 
tissue  could  be  seen.  This  tissue  was  slightly  sensitive.  The  edges 
of  the  perforation  were  quite  thin  and  fragile,  and  .gave  the  im- 
pression that  absorption  had  taken  place.  There  was  not  the 
slightest  sign  of  caries  about  the  tooth,  wFich  was  quite  firm. 


29 


1 Trans.  Odonto.  Soc.,  vol.  xxxii,  p.  213. 

2 From  Trans.  Odonto.  Soc. 
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and,  with  the  exception  of  the  above  described  peculiarities, 
perfectly  healthy  in  appearance.  The  patient  first  noticed  the 
discoloration  about  a month  before  being  seen.  There  w’ae  no 
pain,  but  slight  tenderness  on  biting  hard  substances  and  when 
brushing _the  teeth.  There  was  no  history  of  injury.  Eather  more 
than  three  weeks  after  the  patient  was.  first  seen,  the  perforation 
was  considerably  larger,  the  pink  spot  had  also  increased  in  size, 
and  there  were  two  minute  perforations  of  the  enamel  within  its 
area.  On  removing  the  thin  bridge  of  enamel  frorp  between  the 
perforations,  a mass  of  vascular  tissue  was  disclosed  which  was 
directly  connected  with  the  tooth  pulp. 

* Sections  of  the  tissue  showed  a structureless  mass  of  small  cells, 
but  in  one  part  the  section  showed  papillae  covered  with  epithelium 
(see  figs.  592  and  593). 


Fig.  592.1 — Zeiss,  ^ obj.,  3 oc. 

Subsequently,  the  right  central  showed  signs  of  a slight  rosy 
tinge  at  the  gum  border,  and  examination  of  the  tooth  disclosed, 
about  a quarter  of  an  inch  above  the  gum  margin,  a tiny  cavity, 
which  communicated  with  the  pulp. 

A similar  case  came  under  my  own  notice.  The  tooth  affected 
was  the  left  maxillary  central  incisor,  and  there  was  a small  open- 
ing in  the  mesio-labial  aspect  of  the  root  about  an  eighth  of  an  inch 
above  the  enamel  margin.  The  fleshy  point  projecting  from  the 
opening  was  exquisitely  sensitive  and  proved  to  be  directly  connected 
with  the  pulp. 

1 From  Trnn.9.  Odonto.  Soc. 
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Fig.  593.1 — Zeiss,  ^ obj.,  4 oc. 

The  case  recorded  by  Salter^  would  seem  to  belong  to  this 
group.  The  tooth  was  a mandibular  molar  and  showed  three  small 


Fig.  594  (Salter). 


1 From  Trans.  Odonto.  Soc. 

2 Dental  Pathology  and  Surgery/’  p.  79. 
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openings  just  below  the  edge  of  the  enamel.  These  canals  were 
short  and  horizontal,  and  connected  with  the  interior  of  the  tooth. 
Sections  through  the  tooth  showed  that  a considerable  portion  of 
the  dentine  had  been  absorbed  and  replaeed  by  bone  (fig.  594). 


Fig.  595. 


Teeth  are  occasionally  met  with  in  which  a channel  exists 
between  the  pulp  and  the  periodontal  membrane.  An  example  is 
shown  in  fig.  595.  The  tooth  was  a mandibular  first  premolar. 


Fig.  596. 


Lepkowski'  has  shown  that  in  rare  instances  there  are,  in  the 
embryo,  anastomoses  between  the  pulp  vessels  and  the  vessels 

1 Die.  Vierteilnng  der  Gefdsse  in  den  Zdhven  des  Menschen  (Anatomisciie 
Hefto),  H.  liv. 
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external  to  the  tooth  germ,  and  it  seems  likely  that  these 
anastomoses  may  occasionally  persist  and  give  rise  to  the 
abnormalit}’  shown  in  tig,  595. 


Fig.  597.1 — View  of  the  exterior 
of  the  tooth  showing  the  pitted 
character  of  the  end  of  the  root 
with  an  excavation  running  a little 
way  up  on  one  side. 


Fig.  598.1- 
position  of 
cavity. 


-View  showing 
the  carious 


Fig,  599.1 — ^Longitudinal  section  show- 
ing the  general  relation  of  the  new 
tissue  to  the  pulp  cavity. 


Fig.  600.1 — View  showing 
the  extension  of  the  new 
tissue  upwards  into  the  den- 
tine by  the  sides  of  the  pulp 
cavity. 


Another  interesting  pathological  condition  is  to  be  found  in  cases 
of  absorption  of  the  dentine  from  within  outwards,  and  the  replace- 
ment by  tissue  of  an  osseous  type.  In  one  case  recorded,^  the 


1 From  Trans.  Odonto.  Soc. 

2 Trans.  Odonto.  Soc.,  vol.  xxv,  p.  66. 
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dentin©  in  a maxillary  premolar  had  been  replaced  by  bone,  the 
greatest  changes  being  towards  the  base  of  the  tooth.  This  tooth 
was  removed  from  a man,  aged  33,  and  had  only  partially  erupted, 
the  root  being  only  about  two-thirds  formed  (fig.  596).  In  another 
specimen,  a misplaced  unerupted  third  molar  had  been  the  seat  of 
suppuration.  In  this  specimen  there  was  extensive  absorption  of 
the  dentine  and  redeposition  of  bone. 

Hopewell- Smiths  figures  a maxillary  central  incisor,  showing 
internal  absorption  of  dentine  and  deposition  of  bone;  and  C.  S. 
Tomes^  records  a similar  condition  in  a maxillary  premolar  which  had 
become  loose.  Views  of  the  latter  tooth  are  shown  in  figs.  597  and 
598,  and  sections  showing  the  extent  of  the  absorption  of  the 
dentin©  and  replacement  by  bone  in  figs.  599  and  600. 
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CHAPTER  XVI 

Operations  connected  with  the  Pulp  and  Pulp  Canals 

The  Operaition  of  “ Capping  ” — Devitalization  of  the  Pulp — Mum- 
mification of  the  Pulp — Immediate  Removal  of  the  Pulp — The 
Treatment  of  Septic  Pulp  Canals — Methods  of  Bleaching  Teeth 

(A)  WHEN  THE  PULP  IS  NOT  EXPOSED 

In  deep  cavities  where  it  is  intended  to  insert  a metallic  filling, 
the  floor  shonld  be  covered  with  a layer  of  non-conducting  material 
such  as  oxysulphate  of  zinc.  The  same  procedure  should  always 
be  adopted  in  any  cavity  where  the  dentine  appears  to  be  unduly 
sensitive. 

(B)  WHEN  THE  PULP  IS  EXPOSED  AND  LIVING 

(1)  The  Operation  of  “ Capping  ” 

N. 

In  performing  this  operation  attention  must  be  paid  to  the 
following  points:  (a)  To  render  the  parts  thoroughly  aseptic;  (h)  to 
use  a cap  of  non-irritant  material;  (c)  to  insure  juxtaposition 
between  the  cap  and  its  contents  and  the  pulp ; \d)  to  avoid  pressure 
upon  the  pulp ; (e)  to  prevent  the  conduction  of  thermal  changes  to 
the  pulp. 

The  best  mode  of  procedure  in  capping  is  as  follows : Stop  all 
bleeding  from  the  pulp  by  syringing  with  hot  water,  swab  out  the 
cavity  with  a solution  of  a mild,  unirritating  antiseptic,  and  care- 
fully dry  the  cavity.  Mix  a thin  paste  of  the  powder  of  the  oxy- 
sulphate of  zinc  and  oil  of  cloves,  introduce  it  into  the  concave  side 
of  the  cap,  and  place  it  in  position  over  the  exposed  pulp,  care 
being  taken  that  the  margin  of  the  cap  rests  upon  the  dentine  and 
not  on  any  part  of  the  exposed  pulp.  Hold  the  cap  in  position  with 
an  instrument  and  then  fill  the  cavity  with  gutta-percha  or  some 
plastic  filling.  The  cap  employed  may  be  made  of  metal.  Caps 
can  be  easily  constructed  by  cutting  out  with  scissors  a circular 
piece  of  the  material  used  and  giving  it  a “ cup-shape  ” by  pressing 
upou  it  with  the  butt  end  of  an  excavator.  At  times  it  is  very 
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difficult  to  get  the  cap  into  position,  especially  with  the  conveying 
forceps.  The  difficulty  may  be  overcome  by  punching  a small 
hole  in  the  cap  so  that  the  little  flap  formed  by  punching 
will  be  on  the  convex  side  of  thei  cap,  and  if  this  flap  is  held  with 
the  conveying  forceps,  the  cap  may  be  easil}^  conveyed  to  the  cavity 
and  kept  in  position.  The  flap  Avill  resume  its  place  with  the  slight 
pressure  used  in  filling  the  remainder  of  the  cavity. 


(2)  Devitalization  of  the  Pulp 


(a)  Application  of  the  Dru^. — For  devitalizing  the  pulp, 
arsenious  acid  is  used,  either  alone  or  in  combination  with  other 
substances.  About  one-isixteenth  of  a grain  will  suffice.  The 
objection  to  the  use  of  arsenious  acid  is  the  pain  caused  during 
its  action.  The  pain  can  be  alleviated  by  employing  sedatives  with 
the  arsenic  and  by  avoiding  pressure  on  the  pulp.  The  following 
preparation  will  be  found  useful:  — 


Acidi  arseniosi 
Cocaiase  hydrochlor. 

Acidi  carbolici  .glacialis 

Mi  see,  et  fiat  pasta. 


The  mode  of  application  is  as  follows : The  cavity  is  opened 
up  and  all  debris  syringed  out  with  warm  water.  The  carious- 
dentine  is  next  removed.  It  is  not  always  possible  to'  remove  all 
the  carious  tissue  owing  to  the  pain  caused,  but  the  portion  border- 
ing the  edge  of  the  cavity  and  the  part  covering  the  pulp  must  be 
removed  and^  a free  exposure  obtained.  It  is  important  that  the 
pulp  should  be  freely  exposed,  as  the  resulting  haemorrhage  relieves 
congestion  and  prevents  discoloration  of  the  dentine.  The  cavity 
should  next  be  syringed  with  warm  water  and  measures  taken  to 
exclude  moisture  during  the  subsequent  steps.  The  cavity  should 
then  be  dried  and  the  pulp  and  adjacent  dentine  disinfected.  The 
dressing  is  next  applied  in  close  contact  to  the  pulp,  and  over  the 
dressing  a concave  cap  of  metal  is  placed.  The  cap  should  be  large 
enough  to  cover  the  dressing  without  j^ressure,  and  to  allow  the 
edges  to  rest  on  the  dentine.  The  cavity  is  then  sealed  Avith  gutta- 
percha or  oxy sulphate  of  zinc. 

In  applying  arsenious  acid  on  the  approximal  surfaces  Avith  the 
cervical  margin  near  the  gum  there  is  a risk  of  the  dressing  shifting 
during  the  introduction  of  the  filling  material.  In  such  positions 
it  is  best  to  commence  by  placing  a rim  of  gutta-percha  along  the 
cervical  margin  beforehand.  A small  pit  will  thus  be  formed  and 
the  arsenious  acid  can  then  be  applied  Avithout  any  risk  of  the  dress- 
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ing  shifting.  Fig.  601  explains  this  point  diagrammatically.  In 
cavities  in  isolated  teeth  where,  there  is  a danger  of  the  dressing 
not  being  retained,  an  elastic  band  or  silk  ligature  passed  round 
the  tooth  will  be  found  useful. 

Arsenious  acid,  even  with  the  precautions  suggested,  may  cause 
great  pain  during  its  action.  When  necessary,  counter-irritation  to 
the  gum  in  the  form  of  poultices  should  be  tried.  In  applying  the 
poultice,  contact  with  the  tooth  must  be  avoided.  If  the  poultice 
is  not  effective  a sedative,  such  as  “ aspirin  ” in  10-grain  doses, 
should  be  administered. 

T/ie  time  during  ivhich  an  arsenical  dressing  should  be  retained 
depends  on  the  vascularity  of  the  pulp.  In  acute  inflammation 


Fig,  601. — (a)  gutta-percha;  (b)  metal  cap  covering  dressing;  (c)  dressing 
of  arsenious  acid;  (d)  pulp  chamber;  (e)  line  indicating  margin  of  gum. 

twenty-four  hours  is  usually  sufficient,  with  chronic  suppurating 
pulpitis  thee  to  four  days,  while  the  dressing  may  remain  for  at 
least  a week  when  a fibroid  or  calcareous  condition  of  the  pulp  is 
present.  If  used  for  deciduous  molars  the  arsenical  dressing  should 
be  applied  in  the  morning  and  removed  in  the  afternoon.  If  allowed 
to  remain  for  twenty-four  hours  there  is  always  a liability  of  peri- 
odontal complications. 

Discoloration  of  the  dentine  may  follow  the  application  of 
arsenical  dressings,  and  is  not  always  preventable.  The  precautions 
to  be  taken  are  to  relieve  congestion  of  the  pulp  as  far  as  possible, 
and  to  avoid  applying  the  dressing  until  the  bleeding  has  completely 
ceased. 

(h)  Removal  of  the  Pulp. — Before  attempting  the  removal  of 
the  pulp,  the-  pulp  canals  must  be  freely  exposed,^  and  the  prepara- 


1 For  the  methods  of  opening  up  the  pulp  canals  in  the  various  teeth,  see 
p.  381. 
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tion  of  the  cavity  finished;  all  debris  should  then  be  removed  and 
precautions  taken  to  exclude  the  saliva.  The  pulp  chamber  is  then 
disinfected,  and  during  the  subsequent  operation  the  canals  and 
other  parts  must  be  kept  free  from  infection.  The  extracting 
instruments  should  be  made  of  fine  spring  tempered  steel  of  the 
shape  shown  in  fig.  602.  The  shoulder  shown  in  fig.  603  is  a source 
of  weakness.  The  instrument  sho-uld  be  insinuated  up  the  side  of 
the  canal  until  the  apex  is  reached,  then  rotated  four  or  five  times 
before  retraction  is  attempted.  It  is  important  that  the  pulp  tissue 
should  be  completely  removed  from  the  canals.  - 

Fracture  of  the  pulp  extractor  may  occur  in  the  canal.  If  the 
broken  portion  is  near  the  orifice  it  can  usually  be  easily  removed.  If 
the  fracture  has  occurred  well  up  the  canal,  an  attempt  may  be  made 


/\ 

/\ 
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(Diagrammatic.) 


Fig.  602.  Fig.  603. 


to  entangle  it  with  another  barbed  extractor,  or,  failing  this,  a wisp 
of  cotton-wool  on  a fine  broach  may  be  used.  Where  the  broken 
portion  cannot  be  removed,  a dressing  of  tinct.  iodi.  inserted  in  the 
canal  will  have  the  effect  of  rusting  the  steel  so  that  its  removal 
at  a subsequent  visit  can  be  easily  accomplished.  Instruments 
broken  in  very  fine  canals  should  be  allowed  to  remain,  as  they 
seldom  cause  trouble  unless  they  pass  through  the  apical  foramen. 

It  may  happen  that  ta  small  piece  of  pulp  tissue  remains  alive 
near  the  apex  of  the  canal  and  gives  great  trouble.  In  such  a case 
the  tissue  may  be  removed  after  being  destroyed  by  an  escharotic. 
Great  care  must  be  taken  to  distinguish  a small  piece  of  pulp  from 
.a  large  apical  foramen.  If  any  doubt  exists,  it  is  better  to  treat 
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the  case  as  one  of  a large  foramen,  as  the  eScharotic  treatment  is 
liahle  to  injure  the  periodontal  membrane. 

(c)  The  Treatment  and  Preparation  of  the  Root  Canals  Pre- 
paratory to  Filling. — Any  haemorrhage  which  may  have  followed  the 
removal  of  the  pulp  must  be  arreisted,  and  the  canals  dried  as  far 
as  possible  with  cotton-wool.  A solution  of  peroxide  of  hydrogen 
should  then  be  passed  into  the  canals,  and  the  surfaces  of  the 
dentine  scraped  with  a barbed  instrument  with  a view  of  removing 
any  shreds  of  pulp  tissue  that  may  remain.  The  peroxide  is  then 
removed  and  an  antiseptic  solution  introduced — for  example, 
perchloride  of  mercury  2 per  cent,  in  absolute  alcohol.  This  will 
assist  dehydration.  The  canals  can  then  be  dried  with  a blast  of 
hot  air.  By  these  means  the  greater  part  of  the  canal  can  be  dried, 
and  the'  portion  near  thC'  apex  may  be  treated  with  a root  canal 
drier.  The  canal  having  been  thoroughly  dried,  thei  root  filling  is 
introduced. 

Considerable  discussion  has  taken  place  during  the  last  few 
years  as. to  the  advisability  of  employing  coagulants  in  the  treat- 
ment of  root  canals.  Certain  authors  think  that  the  coagulants  are 
self-limiting  in  their  action,  and  do  not  penetrate  the  dentinal  canals 
to  any  great  depth.  They  are  of  opinion  that  a coaguluin  is  formed 
only  at  the  orifice,  and  that  the  coagulum  effectually  prevents 
deeper  action  and  complete  sterilization  of  the  dentine.  Against 
this  statement  it  may  be  maintained  that  there  is  no  proof  that  the 
contents  of  the  tubes  in  the  pulplesis  teeth  are  coagulable,  but  even 
if  they  are,  the  experiments  of  Kirk,^  -York^  and  Truman^  furnish 
conclusive  evidence  that  coagulants  do  penetrate  the  dentinal 
tubes.  Kirk  expresses  a strong  belief  in  the  use  of  chloridei  of  zinc, 
which  he  considers  the  best  agent  to  procure  an  unchangeable 
condition  of  the  contents  of  the  tubules.  If  the  apical  foramen  is 
large,  a 10  per  cent,  solution  should  be  employed;  if  fine,  the 
strength  of  the  solution  may  be  40  per  cent. 

The  use  of  drills  for  enlarging  the  canais  is  seldom  required  in 
cases  where  the  pulp  has  been  devitalized  or  immediately  removed. 
The  canals  in  nearly  all  teeth  are  large  enough  to  admit  of  easy 
filling,  and,  with  drills,  there  is  always  the  danger  of  forcing  foreign 


1 ‘‘  On  Coagulation  in  the  Treatment  of  the  Pulp  Chamber  and  Canals,” 
Dental  Cosmos,  March,  1894,  p.  181. 

2 “ The  DifPusibility  of  Coagulants  in  Dentine,”  Dental  Beview,  1897. 

3 “ The  llelative  Penetrating  Power  of  Coagulants,”  Dental  Cosmos, 
January,  1895,  p.  33. 
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matten  through  the  apex  in  addition  to  the  chances  of  breaking  the 
drill  in  the  canal.  Drills  are  useful  where  calcification  of  the  pul]:) 
has  occurred. 

{cl)  Filling  the  Canals. — For  filling  root  canals,  a large  number 
of  different  materials  are  available,  the  chief  being  gutta-percha, 
osteoplasties,  w’ood,  and  wire. 

In  filling  a root  canal  the  chief  pohit  is  to  plug  the  apex 
thoroughly.  Gutta-percha  is  the  material  favoured  by  many 
operators.  It  Is  sold  ready  for  use  by  the  various  j^depots.  The 
method  of  employing  it  is  as  follows : With  cotton-wool  wound 
round  a broach,  introduce  some  chloro-percha  up  the  root  or  root 
canals,  using  a slight  piston-like  action;  then  pass  a gutta-percha 
point  up  the  canal  as  far  las  the  apex,  and  by  the  side  of  it  introduce 
one  or  more  points  as  may  be  required.  The  points  should  then  be 
left  in  position  for  about  half  a minute,  after  which,  with  suitable 
instruments,  they  should  be  condensed  and  thoroughly  packed  into 
the  canal.  On  introducing  the  first  point-  a slight  twinge  of  pain 
will  occasionally  be  felt.  This  genenally  indicates  that  the'  gutta- 
percha has  passed  through  the  apex  owing  to  the  point  being  too 
small,  but  it  may  also  be  due  to  air  being  forced  through  the  apex. 
To  meet  this  difficulty,  remove  the  gutta-percha  and  cut  off  the  end 
and  re-introduce.  It  is  a little  troublesome  at  times  to  hold  the 
points  of  gutta-percha  in  the  forceps  in  a suitable  position,  but  if 
the  points  of  the  forceps'  are  slightly  warmed  the  gutta-percha 
adheres  to  them,  and  can  be  easily  carried  to  any  situation.  The 
canals  being  filled,  the  remainder  of  the  pulp  chamber  should  be 
filled  with  osteoplastic  cement,  so  that,  if  anything  goes  amiss  with 
the  filling  in~EHemavity,  the  osteoplasties  will  protect  the  gutta- 
percha  in  the  canals  and  prevent  them  becoming  septic. 

Gutta-percha  for  canal  fillings  answers  satisfactorily  in  all  but 
very  small  canals,  and  it  is  found  quite  easy  to  get  it  to  the  apex. 
An  argument  against  its  use  is  that  it  is  liable  to  become  septic, 
but  if  the  canals  are  cleansed  properly  and  filled  there  should  be 
no  danger  in  that  direction. 

The  osteoplasties  make  excellent  root  canal  fillings.  They  can 
be  introduced  into  the  canal  as  follows  : Loosely  wrap  a wisp  of 
cotton-wool  round  a broach  and  pass  this  into  a moderately  thin 
mix  of  the  filling,  then  insert  into  the  cavity.  A minimum  amount 
of  wool  should  be  used  and  the  filling  forced  up  the  canal  with  a 
slight  piston-like  actiou.  Of  the  osteoplasties,  oxycihloride  pos- 
sesses marked  antiseptic  properties  and  sets  rapidly,  but  it  is  liable 
to  irritate  the  periodontal  membrane.  Oxysulphate  makes  a good 
filling  and  the  following  mixture  gives  excellent  results  : — 
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Oxide  of  zinc  i 

Sulphate  of  zinc  I aa  5ij- 

Loretin  j 

Mix  into  a paste  of  creamy  consistency  with  solution  of  gum-arabic. ^ 

Wood  is  useful  in  small  canals  and  can  be  obtained  from  the 
depots  ready  for  use.  The  modus  operandi  is  as  follows : The 
length  of  the  canal  having  been  obtained,  a peg  is  selected  which 
fits  loosely  in  the  canal.  The  canals  should  then  be  swabbed  with 
the  mixture  suggested  above,  and  the  peg  then  forced  into  position. 
A rotary  motion  is  then  given  to  the  wood  peg,  and  this  causes  the 
portion  in  the  canal  to  break  off.  An  argument  urged  against  wood 
is  that  it  is  liable  to  expand  from  absorption  of  moisture  and  split 
the  tooth.  To  avoid  this  contingency,  the  points  should  be  well 
soaked  in  paraffin  during  the  process  of  manufacture.  Wood  as  a 
filling  for  root  canals  has  the  great  advantage  of  being  easily  passed 
to  the  apex  of  the  canal,  and  is  capable  of  being  introduced  into  the 
finest  canals. 

(e)  The  Treatment  of  Difficult  Canals. — Two  classes  of  canals 
come  under  this  heading  : — 

(1)  Very  small  canals  in  normal-shaped  roots. 

(2)  Canals  in  twisted  and  curved  roots. 

Included  in  the  first  group  are  the  canals  in — 

(i)  The  maxillary  premolars,  especially  the  first  where  two  canals 
exist  instead  of  one. . 

(ii)  The  buccal  roots  of  the  maxillary  molars. 

(hi)  The  mandibular  incisors. 

(iv)  The  anterior  roots  of  the  mandibular  molars,  especially  the 
first. 

(v)  Canals  narrowed  by  secondary  dentine. 

If  these  canals  can  he  cleared  with  a fine  instrument,  but  are 
not  large  enough  to  permit  of  treatment  with  drugs,  the  following 
procedure  may  be  adopted : Absolute  alcohol  containing  2 per  cent, 
of  perchloride  of  mercury  is  introduced  as  far  up  the  canals  as 
possible  and  the  canals  dried  with  a blast  of  hot  air.  No  attempt 
to  fill  the  roots  should  be  made,  but  little  pellets  containing  oil  of 
cinnamon  and  perchloride  of  mercury  should  be  placed  over  the 
orifices. 

For  the  treatment  of  small  canals,  Callahan  {Dental  Cosmos, 
1895)' recommends  the  use  of  sulphuric  acid  30  per  cent.,  and  his 
method  has  been  warmly  advocated  by  many,  including  Bonnecken. 
A drop  of  the  sulphuric  acid  is  conveyed  to  the  orifices  of  the,  canals 

1 Loretin  unfortunately  is  liable  to  stain  the  teeth,  and  it  is  therefore 
better  to  employ  it  only  for  filling  canals  in  the  premolars  and  molars. 
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and  graduall}^  worked  in  by  the  aid  of  fine  bristles.  The  acid  dis- 
solves the  lime  salts,  forming  calcium  sulphate,  and  so  enlarges 
the  canal.  Sodium  peroxide  is  next  introduced  into  the  canal.  The 
sodium  peroxide  in  the  case  of  putrescent  canals  forms  soap,  and 
destroys  the  fatty  contents  of  the  canal,  and  the  rapid  evolution  of 
H2O2  ejects  the  contents  into  the  pulp  chamber, 

H2SO,  -1-  Na202  = Na^SO,  + H2O2 

The  latter  is  in  a nascent  condition,  and  effects  prompt  sterili- 
zation. The  procedure  of  alternately  using  the  sulphuric  acid  and 
sodium  peroxide  is  repeated  until  the  canal  is  quite  clear.  By  this 
method  it  is  possible  to  cleanse  and  fill  canals  which  by  the  ordinary 
treatment . are  inaccessible.  Pumping  the  acid  through  the  apex 
must  be  avoided. 


Fig.  604. — (a)  devitalized  pulp;  (b)  mummifying  paste; 
(c)  osteoplastic  cement;  (d)  metal  filling. 


J.  P.  Buckley  prefers  phenolsulphonic  80  per  cent,  in  place  of 
sulphuric  acid,  the  former  being  thick  and  syrupy  and  therefore 
more  easily  carried  into  the  pulp  canals. 

In  twisted  and  tortuous  canals  the  pulp  is  to  be  removed  as  far 
as  possible,  and  one  of  the  methods  suggested  for  mummifying  the 
pulp  should  be  adopted. 

(3)  Mummification  of  the  Pulp 

This  operation  consists  in  first  applying  a devitalizing  agent  to 
the  pulp,  and,  at  a subsequent  visit,  removing  the  coronal  portion 
and  applying  medicaments  to  the  portions  remaining  in  the  root  or 
roots  and  filling  the  cavity  permanently  (fig.  604).  It  is  important 
that  all  the  stages  of  the  operation  should  be  carried  out  under 
strict  aseptic  precautions. 
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The  following  preparation  ssuggested  by  Soderbergh  gives  good 
results  : — 

Aluminis  exsiccati  'j 

Thymol  1 aa  5h 

Glycerini  ) 

Zinc.  oxid.  q.s.  to  make  a stiff  paste. 

In  this  paste  the  thymol  acts  as  the  antiseptic,  the  alum  as  the 
mummifying  agent,  the  zinc  oxide  as  the  conveying  medium,  and 
the  glycerol  as  the  binding  and  penetrating  agent. 

Miller  suggested  a mixture  of  perchloride  of  mercury  0*0075  grm., 
thymol  0*0075  grm.,  made  in  the  form  of  little  pellets.  The  per- 
chloride of  mercury  at  times  causes  pain,  and  also  has  the  dis- 
advqmtage  of  staining  the  tooth  structure,  but  in  the  case  of  posterior 
teeth  the  staining  is  immaterial.  With  this  combination  the  living 
portions  of  the  pulp  are  rapidly  killed  by  coagulation  of  the  cell 
protoplasm  and  then  impregnated  with  the  sublimate  and  thymol 
and  so  sterilized.  H.  Bonnecken^  has  devoted  attention  to  this 
question  and  gives  an  account  of  two  cases  in  which  he  was  able 
to  make  a microscopical  examination.  He  found  the  pulps  in  a 
state  of  fatty  degeneration,  globules  of  colloid  and  calcareous  matter 
being  present  in  the  bundles  of  connective  tissue,  and  the  capillaries 
thrombosed'’.  He  suggests  the  following  preparation,  and  carries  out 
the  treatment  forty-eight  liouis  after  the  application  of  the  arsenical 
dressing: — - 

R Cocainee  ) --  r-- 

Thymol  ) ^^  ^^* 

Misce  exactissime  tereado  et  adde — 

Formaldehydi  soluti  (40  per  cent.)  ...  lUxl. 

Zinci  oxidi  ...  ...  5ik 

Misce.  Fiat  pasta. 

When  cocaine  and  thymiol  are  rubbed  together  in  the  mortar 
they  deliquesce,  taking  up  moisture  from  the  air.  Therefore,  after 
the  addition  of  ten  drops  of  formalin  ai  relatively  large  amount  of 
oxide  of  zinc  must  be  added  to  give  the  mixture  the  consistence  of 
a paste.  Bonnecken  finds  that  the  preparation  does  not  give  rise 
to  pain  and  that  there  is  no  discoloration.  With  a stronger  per- 
centage of  formalin  pain  is  liable  to  occur. 

Pulp  mummification  Is  useful  in  (a)  fine  canals  from  which  the 
pulp  cannot  be  removed  ; (h)  nervous  and  weak  patients  unable 
to  undergo  tedious  root  filling;  (r)  canals  which  are  twisted  and 
tortuous. 


1 Dental  Cosmos,  November,  1895,  p.  922. 

^ Oesterreich-Vngarische  Vierteljahrsschrift  fiir  Zahnheilkunde,  vol.  xi, 
&c.  Translated  in  Dental  liecord,  vol.  xviii,  p.  158. 
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(5*)  Immediate  Removal  of  the  Pulp 

Extirpation  of  the  pulp  with  the  aid  of  “ pressure  anaesthesia  ” 
is  now  generally  adopted.  This  proceeding  is  carried  out  as  follows  : 
The  cavity  is  freed  of  carious  dentine  as  far  as  possible,  and  the 
surface  of  the  pulp  uncovered  and  swabbed  with  hydrogen  peroxide. 
A small  pellet  composed  of  cocaine  and  adrenalin^  is  then  placed 
on  the  pulp  and  covered  with  a piece  of  unvulcanized  rubber,  and 
lightly  pressed.  As  soon  as  the  immediate  pain  caused  by  the 
application  has  disappeared  the  pressure  may  be  gradually  increased. 
Pulps  vary  considerably  in  their  responsiveness  to  cocaine.  In  some 
cases  the  application  of  cocaine  for  a few  seconds  is  sufficient  to 
produce  anaesthesia  of  the  whole  pulp,  while  in  other  cases  it  may 
be  necessary  for  the  application  to  last  five  or  even  ten  minutes. 
The  amount  of  anaesthesia  can  be  gauged  by  passing  a broach  up 
the  canal,  The  preparation  of  the  cavity  should  next  be  completed 
and  the  pulp  then  removed.  The  bleeding  that  usually  follows 
must  be  arrested  and  the  pulp  canals  filled  at  once.  Clinical 
experience  shows  that  trouble  is  less  likely  to  follow  if  the  canal  is 
filled  immediately  after  the  removal  of  the  pulp. 

The  periodontitis  that  occasionally  follows  immediate  extirpation 
of  the  pulp  is  probably  due  to  infection,  the  direct  result  of  the 
pressure,  and  is  likely  to  follow  in  cases  where  active  suppuration 
is  present.  This  complication  may  be  avoided  to  a great  extent  by 
treating  the  pulp  with  an  antiseptic  dressing  for  twenty-four  hours. 
Periodontitis  may  also  be  due  to  medicaments  being  forced  through 
the  canal  into  the  peri-apical  space. 

The  removal  of  the  pulp  may  be  also  carried  out  under 
anaesthesia  induced  by  the  regional  and  infiltration  methods. 

At  this  stage  the  comparative  value  of  the  methods  of  treating 
the  exposed  living  pulp  may  be  reviewed.  The  operation  of  capping 
is  uncertain,  and  should  be  limited  to  the  treatment  of  healthy 
pulps  exposed  during  the  preparation  of  cavities  for  filling.  Extir- 
pation of  the  pulp  under  pressure  anaesthesia  is  by  far  the  best 
method  of  removing  pulps,  and  the  success  attending  this  operation 
increases  with  experience.  Arsenious  acid  may  with  ad^  antage  be 
employed  where,  owing  to  nervousness  on  the  part  of  the  patient, 
it  is  impracticable  to  carry  out  the  preliminary  stages  of  pulp 
extirpation,  such  as  removal  of  carious  dentine,  and  where  pulps 
contain  large  deposits  of  calcareous  matter.  “ Mummification  is 
useful  in  cases  where,  owing  tcj  calcareous  deposits  in  the  canals,  it 


‘ A convenient  form  is  supplied  by  Messrs.  Parke,  Davis  and  Co.  Each  pellet 
contains  r gr.  of  cocaine  hydrochlorate  and  gr.  of  adrenalin. 
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is  impossible  to  clear  them  of  pulp  tissue . It  may  be  said  with 
truth  that  each  of  these  four  methods  has  its  use  in  its  proper  place. 

(C)  WHEN  THE  PULP  IS  HEAD 

If  th-e  contents  of  the  pulp  cavity  in  which  the  pulp  is  dead  be 
examined,  they  will  be  found  to  vary  according  to  the  pathological 
conditions  that  have  caused  the  death  of  the  pulp. 

(i)  The  gangrenous  pulp  may  be  entire,  or  may  have  undergone 
disintegration,  leaving  the  contents  moist  and  in  a sloughing 
condition,  which,  in  most  instances,  terminates  in  complete  dis- 
organization. 

(ii)  The  contents  may  be  dry  and  granular. 

(iii)  The  pulp  tissue  may  be'  transformed  into  a cheesy  mass. 
This  condition,  which  is  probably  due  to  a form  of  fatty  degenera- 
tion, is  often  found  in  those  pulps  which  have  been  “ capped  ” or 
have  died  under  fillings. 

The  treatment  of  pulpless  teeth  is  a matter  of  great  practical 
importance,  and  opinions  are  divided  as  to  which  is  the  best  method 
to  adopt.  The  successful  treatment  of  a tooth  with  a septic  pulp 
cavity  depends  upon:  — 

(1)  The  thorough  removal  of  the  contents  of  the  canals. 

(2)  The  sterilization  of  the  tooth  tissues. 

The  first  step  in  treatment  should  be  the  removal  of  the  carious 
dentine,  followed  by  the  iniS'ertion  of  a dressing  to  sterilize  as  far  as 
possible  the  contents  of  the  pulp  canals.  The  best  dressing  is 
cresol  mixed  with  formaldehyde,  and  it  should  remain  in  position 
for  from  three  to  four  days. 

On  the  next  visit  access  to  the  canals  should  be  gained  and  the  pre- 
paration of  the  cavity  completed.  The  rubber  dam,  or  isome  other 
method  for  excluding  saliva,  should  be  used,  and  the  cavity,  having 
been  dried  with  cotton-wool,  should  be  swabbed  out  with  peroxide  of 
hydrogen.  With  hooked  nerve  extractors  the  canal  should  be  care- 
fully freed  of  ddbris,  and  in  carrying  out  this  part  of  the  operation  a 
word  of  caution  is  necessary.  There  is  a danger  of  septic  material 
being  forced  through  the  apical  foramen,  and  to  obviate  this  the 
cleansing  process  should  gradually  proceed  from  the  orifice  of  the 
caaal  to  the  apex,  sodium  peroxide  followed  by  peroxide  of  hydrogen 
being  frequently  introduced  into  the  canal  to  sterilize  the  pulp  tissue 
and  prevent  septic  inflammation,  should  any  of  the  pulp  tissue 
pass  through  the  apex.  The  canals  should  then  be  treated  with 
some  antiseptic  solution  / introduced  on  a wisp  of  cotton-wool,  a 
rotatory  rather  than  a pumping  action  being  employed. 
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The  pulp  tissue  having  been  removed  as  far  as  possible,  the 
advisability  of  enlarging  the  canals  with  reamers  must  be  considered. 
The  canals  should  be  enlarged  in  all  cases  where  a.  septic  condition 
exists.  The  dentine  bordering  the  canal  is  the  part  most  infected, 
and  is  therefore  removed  in  the  process  of  enlarging.  An  antiseptic 
dressing  should  then  be  sealed  in  the  canal  and  left  for  about  one 
week.  At  the  next  visit,  if  the  dressing  shows  no  signs  of  sepsis, 
the  canal  can  be  filled  as  described  on  p.  461. 

Schreier  has  recommended  a mixture  of  sodium  and  potassium 
for  dealing  with  septic  roots.  The  mixture  consists  of  two  parts 
of  sodium  to  one  of  potassium,  and  is  used  as  followis:  The  cavity 

is  prepared  and  the  pulp  chamber  opened  up  so  as  to  allow  free 
access  to  the  root  or  roots.  The  rubber  dam  should  always  be 
applied.  With  a warm  instrument  an  opening  is  made  through  the 
wax  covering  the  mixture.  A fine  broach — iridio -platinum  for 
preference — is  introduced  into  the  preparation  and  withdrawn;  the 
broach  with  the  adherent  mixture  is  then  introduced  into  the  canal. 
This  step  is  followed  by  a slight  hissing  or  explosion.  One  appli- 
cation is  usually  sufficient  for  each  root,  but  this  depends  upon  the 
amount  of  septic  matter  in  the  canal  and  the  quantity  of  kalium- 
natrium  introduced.  “ Potassium  and  sodium  hydroxides  are 
formed  which,  in  combination  with  the  fat  of  the  pulp,  form  soap. 
A portion  of  the  alkalies  renders  the  albuminous  substances  in  the 
canal  soluble,  and  in  this  way  tissue  adherent  to  the  walls  is  dis- 
solved and  access  easily  obtained  to  the  dentinal  tubes.”  The 
kalium-natrium  is  said  to  possess  germicidal  properties,  partly  by 
the  heat  set  up  and  partly  by  the  new  product  formed.  The  intro- 
duction of  the  kalium-natrium  should  be  followed  by  the  use  of 
sodium  or  hydrogen  peroxide.  In  practice  the  method  yields  good 
results,  and  its  use  is  indicated  in  canals  the  contents  of  which  are 
very  putrid. 

J.  P.  Buckley  in  the  cleansing  of  the  canals  prefers  to  work 
carefully  up  the  canal  with  phenolsulphonic  acid,  frequently 
neutralizing  the  acid  with  a solution  of  10  per  cent,  sodium 
bicarbonate. 

In  cases  complicated  with  acute  periodontitis  it  is  important,  if 
possible,  to  remove  the  contents  of  the  canals,  but  this  can  seldom  be 
thoroughly  carried  out.  An  entrance,  however,  should  be  made  into 
the  pulp  chamber.  If  the  tooth  is  free  from  caries,  or  a filled  cavity 
is  present,  an  opening  should  be  made  into  the  pulp  cavity  by  the 
most  direct  route,  and  treatpient  for  acute  periodontitis  presicribed. 
If  a cavity  exists,  the  pulp  cavity  should  be  opened  and  the 
contents  removed  and  the  canal  freely  syringed  with  antiseptics. 
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The  pulp  .chamber  should  be  syringed  daily,  and,  when  the  inflam- 
mation has  subsided,  the  canals  sterilized  and  filled.  In  opening 
up  teeth  with  acute  periodontitis  much  pain  may  be  saved  by 
keeping  the  tooth  steady. 

In  cases  complicated  with  suppuration  around  the  apex  of  the 
tooth  the  canal  should  be  treated  as  previously  described.  The 
abscess  cavity  should  then  be  opened  by  trephining  through  the 
alveolar  process  (see  p.  477)  and  the  suppurating  surface  scraped. 
The  abscess  cavity  should  then  be  packed  with  an  antiseptic  gauze 
and  made  to  heal  by  granulation  from  the  bottom  of  the  cavity. 

If  a sinus  is  present  on  the  gum  a similar  line  of  treatment 
should  be  adopted. 

(D)  THE  EMPLOYMENT  OF  DEILLS  IN  CANAL 
TEEATMENT 

Before  using  root  drills  it  is  well  to  pass  up  the  canal  a fine 
unbarbed  instrument  on  the  shank  of  which  is  a small  piece  of 
rubber — this  will  indicate  roughly  the  direction  of  the  canal  and 
its  length,  the  length  being  marked  by  the  position  of  the  piece  of 
rubber.  The  drills  should  be  used  on  the  engine.  Care  should  be 
taken  that  they  are  spring  tempered,  and  that  when  in  use,’  they 
are  in  a direct  line  with  the  root  to  be  filled.  They  should  be 
employed  with  a “ touch  and  go  ” movement,  and  persuasion,  not 
force,  used,  the  pointed  head  of  the  drill  guiding  the  instrument 
along.  Frequent  withdrawals  should  be  made  to  allow  the  removal 
of  debris,  and  the  depth  to  which  the  drill  has  gone  should  be  tested 
with  a broach.  It  is  important  to  start  with  a small  drill  at  first, 
substituting  larger  ones  from  time  to  time.  The  first  drill  should 
reach  the  apex;  the  larger  ones  should,  however,  not  reach  quite 
so  far.  The  subsequent  treatment  of  the  canals  is  essentially  the 
same  in  all  respects  as  that  previously  described.  The  use  of  drills 
is  sometimes  attended  by  accidents. 

Tl^e  causes  leading  to  fracture  of  drills  are ; — 

(1)  Pushing  the  drill  up  too  rapidly,  and  thus  causing  it  to 
become  fixed. 

(2)  Not  having  a sufficiently  large  opening  into  the  cavity,  and 
so  trying  to  work  the  drill  round  the  corner. 

Perforation  of  the  apex  with  a drill  is  caused  by  using  a small 
drill  with  too  much  force. 

Perforation  of  the  side  ivall  of  the  canal  may  occur.  This  is 
often  due  to  the  employment  of  large  drills  in  small  canals — for 
example,  in  the  maxillary  lateral  incisors,  buccal  roots  of  maxillary 
molars,  &c.  It  may  arise  from  attempting  to  drill  round  the  corner, 
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especially  when  injudicious  force  is  employed  to  make  the  drills 
advance. 

Treatment. — Should  the  drill  break  in  the  canal,  efforts  should 
be  made  to  remove  it.  The  canal  should  be  first  enlarged  and  an 
attempt  made  to  get  hold  of  the  broken  drill  with  a pair  of  forceps 
specially  designed  for  the  purpose.  If  the  attempt  fail,  a strong 
barbed  instrument  should  be  passed  up  the  canal  and  an  endeavour 
made  to  hook  down  the  broken  drill.  Cotton- wool  at  the  end  of 
a broach  to  entangle  the  drill  may  be  tried.  If  the  drill  cannot  be 
removed  by  these  methods,  it  must  be  left  in  the  canal  or  rusted 
out  by  applications  of  iodine. 

With  regard  to  perforation  of  the  apex,  the  best  treatment  is  to 
syringe  the  canal  with  a solution  of  peroxide  of  hydrogen,  arrest 
the  haemorrhage,  and  then  disinfect  and  fill  the  canal.  When  the 
side  of  the  root  has  been  perforated  the  tooth  should  be  removed. 

(E)  METHODS  OE  BLEACHING  TEETH 

Pulpless'  teeth  often  become  discoloured.  In  some  cases  the 
discoloration  is  hardly  perceptible,  while  in  others  it  is  marked, 
being  often  of  a bluish  black.  Teeth  in  which  the  pulp  has  died 
from  the  effects  of  injuries  seem  to  discolour  most,  and  the  teeth 
of  the  young  are  more  liable  to  be  discoloured  than  those  of  adults. 
The  discoloration  is  said  by  some  writers  to  be  due  to  the  passage 
of  the  colouring  matter  of  the  blood  into  the  dentinal  tubes,  but 
until  the  nature  of  the  product  formed  in  the  dentinal  tubes  is 
definitely  known  it  is  difficult  to  decide  if  this  view  is  correct. 
Staining  of  the  tooth  structure  may  also  be  due  to  the  use  of 
amalgam  as  a filling,  and  this  is  referred  to  under  Amalgam. 

To  remedy  the  unsightly  appearance  of  discoloured  teeth  the 
process  of  bleaching  is  •recommended. 

The  best  results  are  obtained  with  hydrogen  peroxide  (100  vols.). 
The  tooth  must  be  isolated  with  rubber  dam.  The  drug  is  placed 
in  the  cavity  on  a pledget  of  wool  and  decomposed  with  an  air-blast 
from  the  hot-air  syringe.  The  treatment  needs  to  be  continued  for 
about  a quarter  of  an  hour,  when  a small  amount  of  hydrogen 
peroxide  may  be  left  in  the  cavity  and  the  filling  of  gutta-percha 
or  oxyphosphate  inserted.  It  is  well  to  seal  the  apical  foramen 
before  applying  the  drug. 

In  teeth  discoloured  by  metallic  stains,  little  improvement  can 
be  anticipated  from  bleaching.  In  the  majority  of  cases  it  is  better 
to  remove  the  discoloured  dentine  as  far  as  is  safe,  and  then  to  fill 
or  line  the  cavity  with  some  light-coloured  osteoplastic. 
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CHAPTER  XVII 

Diseases  of  the  Periodontal  Membrane 

Acute  Local  Periodontitis — Chronic  Local  Periodontitis — Acute 
General  Periodoiititis — Regressive  Changes — Necrosis  of  Teeth 
— Granulomes — Anchylosis  of  the  Teeth  to  the  Jaivs 


(A)  LOCAL  KEACTION  TO  INJUEY;  INFLAMMATION- 
PERIODONTITIS 


The  local  adaptive  changes  resulting  from  injury  to  the  tooth 
membrane  are  generally  known  as  “ periodontitis.”  Two  grades 
of  inflammation  may  be  recognized,  namely,  the  acute  and  the 
chronic.  In  acute  periodontitis,  the  development  of  the  inflam- 
matory processes  is  rapid,  and  is  accompanied  by  marked  clinical 
symptoms;  in  chronic  periodontitis,  the  reaction  is  slow  in  develop- 
ment and  the  clinical  signs  are  either  very  feebly  marked  or  absent 
altogether.  . 

(1)  Acute  Local  Periodontitis 


Causes. — In  a few  instances,  acute  periodontitis  may  arise  from 
traumatism^  e.g.,  a blow;  too  rapid  separation  of  teeth  preparatory 
to  filling;  the  application  of  too  much  force  when  teeth  are  being 
regulated  by  mechanical  appliances ; or  the  passage  of  an  instrument 
into  the  membrane  during  the  treatment  of  the  root  canal.  The 
commonest  cause  is  injury  from  the  toxic  products  of  bacteria 
which  may  reach  the  membrane  via  the  pulp  canal  or  the  gingival 
margin,  a good  example  of  the  latter  being  seen  in  cases  of  suppura- 
tion in  connection  with  partially  erupted  mandibular  third  molars. 
Injury  to  the  membrane  leading  to  acute'  periodontitis  may  also 
arise  from  the  injudicious  use  of  strong  chemical  agents  in  the 
treatment  of  the  pulp  canal. 

Generally  speaking,  the  reaction  set  up  by  injury  from  chemical 
agents  or  trauma  terminates  in  “resolution,”  while  the  reaction 
started  by  the  toxic  products  of  bacteria  invariably  ends  in 
suppuration. 

Morbid  Anatomy  and  Pathology. — The  primary  effect  of  the 
injury  is  to  cause  a temporary  contraction  of  the  arteries,  and  this 
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is  succeeded  by  a slow  but  progressive  arteriaL_..dila>tation  which 
eventually  extends  to  the  capillaries.  The  increased  flow  of  blood 
to  the  part  causes  the  tooth  to  be  slightly  pushed  from  its  socket, 
and  the  result  shows  itself  clinically  by  the  tooth  appearing  to  be 
too  long.  The  further  development  of  the^  inflammatory  process 
consists  of  a slowing  of  the  blood  current  accompanied  by  increased 
outflow  of  lymph  from  the  vessels  and  migration  of  the  leucocytes. 
If  the  injury  is  not  of  a bacterial  character,  the  reaction 'ihay  not 
reach  beyond  this  stage,  the  stasis  in  the  blood-vessels  disappears, 
the  fluid  exudate  passes  into  the  lymphatics,  the  debris  of  any  dead 
tissue  is  removed_J)x.l|ie  Jeucocytes  and  the  parts  return  to  their 
normal  condition. 

When  the  injury  is  bacterial  in  character,  the  inflammatory 
process  is  characterized  by  a marked  attraction  to  the  part  of 
leucocytes  of  the  polymorphonuclear  variety  accompanied  by  a rapid 
liquefaction  and  digestion  of  the  tissue  elements.  A zone  of  tissue 
around  the  tooth  is  thus  destroyed  and  its  place  is  taken  by  a 
cream-like  fluid,  i,e.,  “ pus.”  Adami^  points  out  that  in  suppura- 
tive inflammation  there  is  a period  of  incubation  during  which  the 
bacteria  multiply  and  the  migration  of  the  leucocytes  to  the 
part  does  not  occur  until  after  the  cells  of  the  part  have  become 
swollen  and  the  vessels  full  of  blood.  The  delay  in  the  attraction 
of  the  leucocytes  is,  he  thinks,  due  to  the  fact  that  some  little  time 
must  elapse  before  sufiicient  toxins  are  formed  by  bacteria  to  attract 
the  leucocytes.  Clinically  this  is  shown  about  the  second  day  by 
the  rapid  development  of  symptoms  following  the  onset  of  a septic 
periodontitis.  The  bacterial  growth  continues  until  the  organism 
is  able  to  offer  sufficient  resistance,  the  liquefied  tissue,  “pus,” 
being  walled  in  by  a dense  layer  of  leucocytes,  and  a fully  developed 
abscess  is  formed.  When  the  pus  has  formed  it  may:  — 

(a)  become  circumscribed,  and  the  condition  become  more  or 
less  chronic;  (b)  work  towards  the  surface  and  point;  (c)  burrow 
along  the  fascia  and  the  muscles. 

When  the  pus  becomes  circumscribed,  the  inflammatory  process 
subsides  and  a zone  of  granulation  tissue  forms  around  the  pus  and 
encloses  it.  The  abscess  may  then  remain  inert,  but  more  com- 
monly the  suppuration  slowly  spreads  and  gives  rise  to  a type  of 
chronic  abscess. 

When  the  pus  works  towards  the  surface,  it  follows  the  direction 
of  least  resistance.  It  may  escape  at  the  gingival  margin,  but  in 
most  cases  it  works  its  way  through  the  outer  alveolar  wall  and 
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points  on  the  gum  over  the  affected  tooth.  As  long  as  the  pus 
is  confined  in  the  bone,  the  muco-periosteum  is  only  slightly 
oedematous,  the-  cellular  tissue  of  the  face  being  unaffected.  But 
when  the  pus  has  gained  an  exit  through  the  alveolar  process  a 
rapid  swelling  of  the  cellular  tissues  takes  place  owing  to  a diffuse 
cellulitis.  The  extent  of  the  swelling  is  determined  by  the  virulence 
of  the  organisms  producing  the  suppuration  and  by  the  resistance 
of  the  tissues.  The  abscess  may  discharge  spontaneously,  and,  if 
the  tooth  or  source  of  infection  be  removed,  healing  by  granulation 
usually  ensues.  In  the  event  of  the  source  of  infection  remaining, 
the  surface  is  kept  constantly  infected  and  a chronic  sinus  results. 

When  the  pus  hurrotvs  along  the  fascia  and  muscles,  it  may 
lead  to  troublesome  complications. 

In  the  maxilla  suppuration  around  the  maxillary  central  and 
lateral  incisors  may  spread  into  the  nasal  fossa.  Pus  from  the  region 
of  the  maxillary  lateral  incisors  is  prone  to  burrow  under  the  muco- 
periosteum  of  the  hard  palate  and  form  a large  fluctuating  swelling 
which  usually  points  at  the  junction  of  the  hard  and  the  soft  palate. 
Although  this  condition  occurs  most  frequently  in  connection  with 
the  lateral  incisor,  it  may  arise  from  the  second  premolar,  the.  first 
molar,  or  indeed  any  tooth  in  the  maxilla.  The  pus  may  take  a 
direction  towards  the  maxillary  sinus,  invade  this  cavity  and  lead 
to  antral  suppuration.  This  occurs  generally  in  connection  with  the 
second  premolar  or  the  molars,  but  may  arise  from  any  tooth  in  the 
maxilla.  Infection  from  the  premolars  and  molars  may  track 
upwards  to  the  orbit  and  set  up  an  orbital  periostitis  and  cellulitis 
(see  p.  674).  Infection  around  the  maxillary  molars  may  spread 
through  the  posterior  dental  (posterior  superior  alveolar)  veins  to 
the  pterygoid  plexus  and  from  the  latter  infection  may  pass  by 
way  of  the  emissary  veins  to  the  cavernous  sinus.  This  type  of 
case  exhibits  the  following  clinical  features  : Pain  around  the  tooth 
w’ith  the  signs  of  suppuration  in  the  early  stage ; the  infection 
spreads  rapidly  and  the  eyelids  become,  swollen  and  oedematous; 
severe  pain  in  the  head  which  becomes  extreme  with  the  slightest 
movement;  the  patient  loses  consciousness  and  passes  into  a con- 
dition of  stupor ; the  head  is  drawn  to  the  affected  side ; there  may 
be  proptosis  of  both  eyeballs,  the  temperature  rises  considerably, 
and  there  is  increase  in  the  pulse  and  respiration  rate.  The 
prognosis  is  distinctly  bad.  Pus  around  the  canine  may  burrow 
upwards  towards  the  inner  canthus  of  the  eye,  and  in  one  case  seen, 
an  abscess  in  connection  with  the  maxillary  first  premolar  pointed 
near  the  angle  of  the  mouth. 

In  the  mandible,  the  pus,  instead  of  working  its  way  through 
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the  outer  alveolar  plate,  may  penetrate  the  inner  side  of  the 
alveolar  process  and  open  on  the  floor  of  the  mouth.  From  the 
incisors  and  canines,  the  pus,  especially  if  it  penetrates  the  outer 
alveolar  plate  low  down,  may  strip  up  the  periosteum  and  eventually 
open  under  the  chin.  The  insertion  of  the  buccinator  will  usually 
influence  the  direction  taken  by  the  pus.  If  the  pus  penetrates 
the  bone  outside  the  attachment  of  the  buccinator,  it  will  burrow 
into  the  tissues  of  the  cheek,  perforate  the  skin  and  open  on  the 
face.  The  most  severe  forms  of  dento-alveolar  abscess  arise  in  con- 
nection with  the  molars.  The  pus  may  burrow  under  the  masse>ter, 
or  under  the  internal  pterygoid  and  work  among  the  pla^s  of 
connective  tissue  in  the  neck,  producing  a difluse  cellulitis  (angina 
Ludoviciy.  The  onset  of  the  cellulitis  is  attended  by  a jmarked 
increase  of  the  temperature;  rigors  often  occur,  and  there  is  great 
prostration.  There  is  marked  oedema  of  the  tissues  forming  the 
floor  of  the  mouth,  the  mucous  membrane  being  pushed  up  in  such 
a manner  that  it  frequently  suggests  a second  tongue.  The  swell- 
ing increases  rapidly  over  the  front  of  the  neck,  spreads  backwards 
to  the  parotid  region,  upwards  to  the  orbit  and,  in  the  later  stages, 
involves^the'TETtax.  There_^  is.  usually,  oedema  of  the  larynx.  The 
brain  may,  become  involved  by  extension  of  phlebitis  along  com- 
municating venous  branches.  The  condition  nearly  always  ter- 
minates fatally.  A case  of  extreme  severity  which,  however, 
terminated  favourably,  was  recorded  by  A.  Kendrick.^  The  trouble 
arose  in  connection  with  a mandibular  left  first  molar  which  one 
year  previously  had  been  fractured.  The  left  eye  was  closed,  and 
pus  escaped  from  the  lower  orbital  margin  and  from  the  upper 
eyelid,  a large  sloughy  opening  being  present  in  the  centre  of  the 
cheek.  There  were  several  sinuses  along  the  border  of  the  mandible. 
The  pus  had  travelled  down  the  anterior  border  of  the  sterno-mastoid 
to  the  clavicle,  where  several  sinuses  opened;  there  was  also  a 
large  sinus  over  the  sternum.  Pus  had  burrowed  upwards  along 
the  ramus  into  the  temporal  fossa,  the  whole  temporal  region  being 
oedematous.  The  tooth  was  removed;  the  temporal  region  was 
incised  and  the  sinuses  freely  opened  up  and  packed  with  iodoform 
gauze,  the  patient  making  a steady  recovery. 

Extensive  necrosis  of  the  maxilla  or  mandible  may  result  from 
dento-alveolar  abscess  (see  chapter  XXX).  In  severe  cases  general 
infection  may  occur. 

Acutd  suppurative  periodontitis  may  arise  in  connection  with 
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teeth  with  living  pulps.  Two  very  interesting  cases  of  this  character 
have  been  reported  by  A.  E.  BakerA  In  one,  a girl,  aged  13,  there 
was  a small  cavity  on  the  lingual  surface  of  the  right  maxillary 
lateral  incisor.  The  pulp  was  exposed  and  a dressing  of  devitalizing 
material  was  applied  for  half  an  hour,  when  the  cavity  was  enlarged 
and  a fresh  dressing  applied.  Five  days  subsequently  the  patient 
returned  with  a large  dento-alveolar  abscess  pointing  in  the  sulcus 
between  the  gum  and  the  upper  lip.  The  abscess  w^as  opened.  The 
next  day  the  dressing  in  the  cavity  was  removed  and^the  cavity  left 
open  to  allow  the  abscess  to  drain,  the  assumption  being  that  the 
pulp  was  dead.  When  seen  five  days  later  the  abscess  was 
apparently  cured,  but  the  pulp  was  found  to  be  partially  alive.  It 
was  removed  and  the  canal  filled.  The  second  case  was  in  con- 
nection with  a maxillary  left  secopd  premolar  distal  cavity.  Rem- 
nants of  pulp  remained  at  the  apices,  and  to  these  arsenic  was 
applied.  A mesial  cavity  in  the  first  molar  was  prepared  and  a 
layer  of  softened  dentine  left  over  the  pulp.  A dressing  of 
sandarac  varnish  was  packed  into  the  cavities  to  press  away  the 
gum.  After  two  days  the  patient  returned,  and  it  was  found  that 
a large  abscess  had  formed.  The  pulp  of  the  molar  was  acutely 
sensitive  and  arsenic  was  applied.  The  root  canals  of  both  teeth 
were  subsequently  cleared  and  filled.  In  both  these  cases,  Baker 
considered  that  - the  periodontal  membrane  had  probably  been 
infected  via  the  living  pulp. 

Signs  and  Symptoms. — In  the  early  stage,  the  tooth  causes  the 
patient  discomfort,  is  slightly  raised  in  its  socket,  and  pressure 
brings  relief.  At  this  period,  the  blood-vessels  are  in  a condition 
of  hyperaemia.  The  tooth  then  becomes  still  further  elongated  and 
loose,  the  gum  around  it  being  swollen  and  painful.  The  vessels 
are  nearing  the  condition  of  stasis,  and  the  surrounding  tissues 
are  infiltrated  with  inflammatory  exudation,  hence  the  increased 
rising  of  the  tooth  in  its  socket.  Pressure  now  increases  the  pain, 
because  the  vessels  can  no  longer  be  freed  of  their  surplus  supply  of 
blood.  Each  act  of  mastication  under  such  conditions  only  increases 
the  pressure  on  the  already  hypersensitive  nerves.  If  suppuration 
supervenes,  the  swelling  of  the  gum  increases,  the  tooth  becomes 
more  loose  and  the  pain  dull  and  throbbing.  Finally,  a distinct 
fluctuating  swelling  appears  in  the  sulcus  between  the  gum  and  the 
cheek,  the  face  swells  quickly,  and,  the  pus  being  no  longer  confined 
in  a dense  unyielding  structure,  the  tension  upon  the  nerve-endings 
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is  relieved  and  the  pain  considerably  lessened.  Suppuration  is 
usually  accompanied  by  pyrexia. 

Diagnosis. — The  diagnosis  is  usually  easy.  Where  suppuration 
has  taken  place,  the  surrounding  teeth  may  have  become  implicated 
in  the  inflammation,  but  the  tooth  causing  the  trouble  will  be  looser 
than  its  neighbours  and  more  sensitive  to  pressure  and  percussion. 

Treatment.  Local. — The  firs^step  is  to  remove  the  cause,  as 
far  as  this  is  practicable.  If  the  condition  is  due  to  the  passage  of 
drugs  through -the,  apex  _jof  .the  tooth,  the  application  of  counter- 
irritants  or  fomentations  to  the  gums  wifl.  usually  give  relief.  Where 
the  injury  has  been  caused  by  instruments  in  the  treatment  of  the 
root  canal,  an  attempt  may  be  made  to  retain  the  tooth  by  steriliza- 
tion of  the  canal  and  the  insertion  of  a non-irritating  root  filling, 
but  teeth  which  have  been  injured  in  this  way  seldom  recover 
completely. 

When  the  periodontitis  is  due  to  bacterial  toxins,  the  first  point 
to  decide  is  whether  the  retention  of  the  tooth  is  advisable.  Theth 
that  are  unsavable  by  conservative  operations  should  be  removed. 
Where  there  is  a possibility  of  retaining  the  tooth,  the  septic  matter 
in  the  pulp  chamber  should  be  removed.  Care  should  be  taken  in 
performing  this  operation,  as  such  teeth  are  extremely  sensitive. 
The  tooth  should  be  kept  as  firmly  fixed  as  possible.  Although 
complete  removal  of  the  septic  matter  is  seldom  practicable,  an 
effort  should  always  be  made  to  gain  an  entrance  to*  the  pulp 
chamber  and  for  this  purpose  a small  hole  should  be  drilled  through 
the  tooth  at  the  neck.  This  can  be  accomplished  with  a sharp  bur 
without  causing  much  pain.  The  pulp  chamber  should  be  syringed 
with  an  antiseptic  solution.  Fomentations  should  be  applied  to 
the  gum  over  the  root  of  the  tooth,  or  the  gums  may  be  scarified. 
If  suppuration  has  occurred,  measures  must  be  taken  to  remove 
pus  as  soon  as  possible.  The  removal  of  the  pus  may  be  hastened 
by  the  continued  application  of  fomentations  over  the  situation  of 
the  tooth,  and,  as  soon  as  the  pus  has  pointed,  the  abscess  should 
be  opened.  The  cavity  should  be  thoroughly  irrigated  with  some 
imirritating  antiseptic  solution  and  drainage  provided.  The  abscess 
should  be  dressed  at  least  twice  a day,  and  this  is  especially  needful 
when  it  occurs  in  the  mandible,  as  the  opening  is  not  then  in  the 
most  dependent  part.  Acute  dento-alveolar  abscesses  generally 
heal  rapidly,  especially  if  carefully  dressed.  In  the  case  of  exten- 
sive abscess,  the  patient  must  be  anaesthetized,  the  suppurating 
tracts  freely  opened,  irrigated,  and  packed  with  an  antiseptic  gauze; 
but  this  is  a subject  belonging  rather  to  the  domain  of  general 
surgery. 

If  the  skin  shmvs  signs  of  being  involved  in  the  inflammatory 
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process,  it  should  be  dressed  with  a compress  dipped  in  some  mild 
astringent  solution  (lotio  plurnbi).  If  the  abscess  threatens  to  open 
through  the  skin,  the  latter  should  be  supported  by  covering  the 
surface  with  a layer  of  cotton-wool  painted  over  with  collodion 
solution;  by  this  means,  aided  by  free  opening  of  the  abscess  into 
the  mouth,  the  opening  on  the  surface  can  often  be  avoided.  When 
an  opening  through  the  skin  is  unavoidable,  an  incision  should  be 
made  at  the  earliest  opportunity,  and  on  no  account  should  the 
abscess  be  allowed  to  burst  spontaneously.  If  this  precaution  is  • 
taken,  much  disfiguration  may  be  avoided.  The  incision  should 
follow,  as  far  as  possible,  the  fibres  of  the  platysma.  A cut  across 
the  fibres  leaves  a gaping  wound,  whereas  when  the  cut  is  parallel 
with  them  the  resulting  scar  is  almost  imperceptible. 

When  the  patient  will  consent,  a much  better  course  is  to  open 
the  apical  space  through  the  alveolar  process.  An  anaesthetic 
having  been  administered,  an  incision  is  made  in  the  gum  down  to 
the  bone.  The  haemorrhage  is  arrested,  the  periosteum  covering  the 
part  to  be  penetrated  is  raised,  and  the  apical  space  opened  with  a 
trephine  on  the  dental  engine.  The  cavity  is  then  syringed  and  the 
opening  packed  with  an  antiseptic  gauze. 

In  opening  an  abscess  connected  with  a mandibular  molar,  care 
must  be  taken  'to  avoid  injuring  tihc'  artery.  In  cutting,  the  knife 
should  be  directed  towards  the  bone  and  not  away  from  it.  In 
opening  abscesses  in  the  pfilate,  the  anterior  or  posterior  palatine 
arteries  may  be  injured.  The  incisions  into  palatal  abscesses 
should  thereifore  be  made,  as  far  as  possible,  parallel  with  the  course 
of  these  vessels. 

As  soon  as  the  active  stage  of  inflammation  has  subsided  the 
pulp  canals  should  be  treated  in  the  usual  way.  Where  suppuration 
is  extensive  and  the  pus  shows  signs  of  burrowing  in  an  unusual 
direction,  the  tooth  should  be  removed  immediately. 

General— In  the  early  stages  a smart  saline  purge  will  assist  in 
clearing  up  a local  periodontitis.  If  suppuration  has  taken  place, 
the  necessity  of  attending  to  the  general  health  of  the  patient  cannot 
be  too  strongly  insisted  on.  The  bowels  should  be  carefully 
regulated,  and,  if  needful,  a tonic  treatment  prescribed  which,  in 
addition  to  drugs,  should  include  plenty  of  fresh  air  and  good  whole- 
some nourishing  diet. 

(2)  Chronic  Local  Periodontitis 
(i)  Commencing  near  the  Apex  of  the  Tooth 

Causes. — Chronic  periodontitis  follows  on  injuries  similar  to  those 
leading  to  the  acute  form,  the  difference  in  the  reaction  of  the 
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tissues  being  due  to  the  lesser  intensity  and  persistence  of  the 
injury.  By  far  the  larger  nnrn her  nf  ca^s  arise  from  infection 
via  'the  pulp  canal.  In  ai  few  instances,  the  injury  may  be  caused 
by  the  passage  of  a root  filling  through  the  apical  foramen.  Mal- 
occlusion or  exces^ye.  use  may  alsoL,be  cited  as  causes. 

MorMd  Anatomy  and  Pathology. — Where  the  injury  is  of  slight 
intensity  the  change  which  occurs  consists  in  a proliferation  of  the 
coimectiye_  tissue  leading  to  a thickening  of  the  membrane,  the 


Fig.  605. 


portion  immediately  adjacent  to  the  tooth  tissue  being  replaced 
by  cemental  tissue.  This  type  of  reaction  is  termed  proliferative 
penodontitis.  The  process  is  analogous  to  that  which 'occurs  in  a 
proliferative  periostitis.  The  naked-eye  appearances  of  the  tooth 
are  shown  in  fig.  605.  When  the  inflammation  is  continuous  and 
productive,  the  surface  of  the  new  tissue  usually  presents  a smooth 
appearance,  as  seen  in  fig.  606.  On  the  other  hand,  when  the  con- 
dition alternates  between  a productive'  and  a rarefying  periodontitis. 


Fig.  606.  • Fig.  607. 


an  irregular  outline  is  usually  seen,  as  in  fig.  607.  Seeitions  tlirough 
the  hard  tissues  of  teeth  showing  this  condition  are  shown  in  figs.  608 
and  609.  It  will  be  poted  that  in  fig.  608  the  original  layer  of 
cemental  tissue  is  intact,  and  that  the  lacunje  of  the  new  tissue  are 
fairly  regular,  the  incremental  lines  of  Salter  being  well  marked. 
ThesiQ  lines  are  situated  at  the  junction  of  the  laminae.  The  lacunae 
in  the  new  tissue  are  more  numerous  and  are  also  slightly  larger 
and  coarser  than  in  normal  cement-um. 


DISEASES  OF  THE  PERIODONTAL  MEMBRANE  479 

Simultaneously  with  the  formation  of  the  oemental  tissue,  a 
rarefying  osteitis  occurs,  which  makes  room  in  the  tooth  socket  for 
the  new  tissue  (fig.  610).  In  extreme  cases,  two  or  more  teeth  may 


Fig.  608. — (a)  Original  layer  of  cementum;  (b)  tissue  of  new  formation. 


Fig.  609. — Longitudinal 'section  showing  new  tissues,  (a)  dentine;  (b)  new 
tissue;  (c)  granular  layer. 

be  the  subjects  of  proliferative  periodontitis;  the  intervening  septum 
of  bone  may  be  completely  removed  by  a rarefying  osteitis  and  the 
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tG'etJi  become  united  by  cemental  tissue.  This  occurred  in  the  case 
shown  in  fig.  611. 

The  new  tissue  is  often  more  irregular  in  character  than  that 
shown  in  fig.  608,  the  laminae  being  absent  and  the  lacunae  placed 
irregularly  (see  fig.  612).  Vascular  canals  are  at  times  seen. 


Showing  normal  relation  of 
tooth  to  the  alveolar  process. 


Showing  changes  which 
occur  in  productive  periodont- 
itis. (a)  new  tissue;  (u) 
zone  of  rarefying  osteitis. 


Fig.  610. 


Adami  has  pointed  out  that  substances  which  in  larger  quan- 
tities are  toxic  and  lead  to  degeneration  of  the  tissues  often  in 
smaller  quantities  act  as  direct  stimuli  to  the  cells  and  to  increased 
growth;  that  is  to  say,  the  increased  growth  is  not  secondary  to 


(a)  (b) 

Fig.  611. 


tissue  destruction.  Mechanical  stimuli,  ^or  irritation,  result  in 
similar  overgrowth. 

Where  the  intensity  of  the  ii  mry  is  greater,  the  reaction  in  the 
tissues  is  characterized  by  cell  infiltration  of  the  parts  in  addition 
to  the  cell  proliferation  of  the  connective  tissues.  Among  the  latter 
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are  multi-nucleated  cells  (osteoclasts)  which  absorb  the  tooth  tissue. 
This  type  of  reaction  is  '^^meArmrefyin-g--  periodontitis , and  the 
process  is  analogous  to  rarefying  osteitis.,  A section  through  the  , 
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Fig.  612. — From  a specimen  in  the  possession  of  Douglas  Caush. 


Fig.  613. — (a)  Margin  of  tooth,  showing  Howship’s  lacunae.  From  a 
specimen  in  the  possession  of  Douglas  Caush. 

tooth  shows  a series  of  semilunar  excavations  (Howship's  lacunae) 

(fig.  613). 
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In  each  space  a multi-nucleated  cell  is  present,  and  in  the  neigh- 
bourhood are  to  be  seen  epitheliod  cells  and  small  cells,  the  appear- 
ances being  in  all  respects  similar  to  those  seen  in  absorption  of 
the  deciduous  teeth  under  normal  conditions.  As  the  absorption 
progresses,  the  cementum  is  first  removed  and  then  the  dentine, 
and,  in  rare  cases,  the  entire  root  may  disappear.  The  absorption 
of  the  teeth  may  take  place  evenly  as  seen  in  figs.  614  and  615,  or 
in  an  irregular  manner  as  seen  in  figs.  616  and  617.  The  difference 

j|'  % 


Fig.  614. 


Fig.  615.  Fig.  616. 


Fig.  617. 


Fig.  618.  Fig.  619. 


Fig.  622. — Maxillary  second 
molar  showing  absorption  of 
root  due  to  an  unerupted 
third  molar. 


Fig.  620.  Fig.  621. 


Fig.  623. — Mandibular  second 
molar  showing  absorption  of 
root  due  to  an  unerupted  third 
molar. 


probably  depends  upon  the  character  of  the  injury  and  whether  the 
injury  is  continuous  or  intermittent. 

Under  certain  conditions,  e.g.,  the  lessening  in  the  intensity 'of 
the  injury,  the  rarefying  periodontitis  may  pass  into  the  stage  of 
proliferative  periodontitis  and  much  of  the  lost  tissue  may  be  re- 
placed, to  be,  perhaps,  again  removed  if  the  inflammatory  process 
resumes  greater  activity.  In  other  cases,  the  inflammation  may 
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cease  altogether  and  the  small-celled  infiltration  be  replaced  by 
cementum.  In  the  case  shown  in  fig.  624  the  dentine  has  been 
absorbed  and  replaced  by  cementum.  This  specimen  therefore 
indicates  the  existence  of  a rarefying  periodontitis,  followed  by  the 
replacement  of  the  small-celled  infiltration  by  cementum,  a con- 
dition analogous  to  healing  in  soft  tissue  by  granulation. 

Chronic  injury  to  the  periodontal  membranes  at  times  results  in 
changes  which  are  more  marked  in  the  surrounding  osseous  tissue 
than  in  the  tooth  itself.  The  bone  in  the  neighbourhood  of  the 
tooth  is  removed  and  its  place  is  taken  by  a mass  of  granulation 
tissue,  the  outer  layer  of  which  shows  a tendency  to  fibrosis.  These 


Fig.  624. — From  a specimen  in  the  possession  of  Douglas  Caush. 

masses  of  tissue  often  come  away  with  the  tooth  when  it  is  extracted 
(see  also  p.  507). 

When  the  injury  persists  and  is  of  a septic  or  infective  type 
suppuration  ensues  and  produces  a condition  commonly  known  as 
chronic  suppurative  periodontitis.  The  injury  usually  reaches  the 
membrane  through  the  apical  foramen.  It  is  doubtful  whether  the 
microbes  can  pass  through  the  tooth  structure.  There  is,  however, 
no  reason  to  doubt  that  toxins  generated  in  the  pulp  canal  may 
easily  diffuse  through  the  tooth  tissue  and  injure  the  periodontal 
membrane.  The  pus  formed  from  the  degeneration  of  the  tissues 
may  become  more  or  less  confined  through  being  surrounded  by  a 
layer  of  granulation  tissue,  the  outskirts  of  which  show  a tendency 
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to  fibrosis,  and  the  abscess  thus  formed  may  remain  stationary  and 
give  rise  to  no  symptoms.  More  often,  however,  there  is  a tendency 
for  the  suppurative  process  to  extend  slowly,  generally  in  the 
direction  of  least  resistance,  with  the  result  that  the  alveolar  process 
is  destroyed,  an  opening  appears  on  the  gum,  and  a sinus  is  formed. 

In  discussing  acute  suppuration  it  was  explained  at  what 
positions  the  abscess  might  be  expected  to  point  (see  p.  472).  The 
same  positions  may  also  be  regarded  as  the  probable  sites  of  the 
pointing  of  chronic  abscesses. 

The  extent  of  destruction  of  the  bone  which  may  occur  in 
chronic  suppurative  periodontitis  is  shown  in  the  specimens  to  be 
now  described. 

The  mandible  of  a child  about  six  years  of  age  is  shown  in  fig.  625. 


Fig.  625. — Mandible  showing  destruction  of  bone  around  the  roots  of  the 
deciduous  molars. 

The  bone  around  the  apices  of  the  anterior  roots  has  been  destroyed 
sufficiently  to  form  definite  cavities ; the  outer  aspects  of  the  roots 
throughout  their  entire  length  have  been  denuded  of  bone.  The 
destruction  of  bone  is  more  marked  in  connection  with  the  second 
than  the  first  molar.  The  skiagram  of  the  specimen,  fig.  626, 
should  be  contrasted  with  that  in  fig.  627,  which  is  taken  from  a 
normal  specimen. 

If  the  fleshy  covering  of  this  specimen  (fig.  625)  could  be  re- 
instated we  should  see  a marked  marginal  gingivitis;  teeth  covered 
with  food  dbbris ; sinuses  opening  into  the  sulcus  between  the  gum 
and  the  cheek  and  constantly  discharging  pus.  The  child  would  be 
typical  of  many  seen  at  the  present  time. 

A less  severe  condition  is  seen  in  fig.  628.  The  right  second 
mandibular  molar  has  been  attacked  by  caries,  the  destruction  of 


Fig.  628. — Skull  and  mandible  of  a child  about  six  years  of  age,  showing 
the  effects  on  the  bone  of  suppuration  in  connection  with  the  right  second 
mandibular  molar. 

the  distal  aspect  and  that  the  bony  layer  which  should  exist  between 
the  second  premolar  and  the  isecond  molar  has  disappeared.  Put 
on  the  covering  of  soft  tissues  and  we  should  probably  see  food 
packed  between  the  deciduous  molars,  with  the  anterior  root  of  the 
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the  dentine  having  at  the  time  of  death  just  reached  the  pulp  cavity. 
The  bone  intervening  between  this  tooth  and  the  first  deciduous 
molar  has  been  destroyed  and  the  upper  two-thirds  of  the  anterior 
root  has  been  denuded  of  its  bony  cover.  There  is  no  appearance 


Fig.  626. 


Fig.  627. 


of  trouble  around  the  apex  of  the  root.  The  skiagram  (fig.  629) 
of  this  specimen  shows  the  extent  of  the  bone  destruction.  It  will 
be  noticed  that  the  crypt  of  the  first  premolar  has  been  opened  on 
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second  molar  partially  denuded,  and  marked  sepsis  which  would  be 
in  free  communication  with  the  growing  premolars. 

The  maxilla  of  a child,  just  over  nine  years  of  age,  shown  in 
fig.  630,  demonstrates  that  oonsiderable  loss  of  bone  may  occur. 
The  complete  bony  covering  of  the  crown  of  the  second  premolar 


Fig.  629.— Skiagram  of  the  specimen  shown  in  fig.  628. 

has  been  destroyed,  and  the  posterior  aspect  of  the  socket  of  the 
first  premolar  has  partly  disappeared. 

The  maxillary  incisors,  owing  to  their  position,  are  frequently 
injured  by  trauma  and  it  is  by  no  means  uncommon  to  see  a trans- 
verse-fracture just  below  the  neck.  The  root  at  times  is  left  un- 
treated, with  the  result  that,  owing  to  sepsis,  the  pulp  is  destroyed 


Fig.  630. — Maxillae  from  a child  just  over  nine  years  of  age.  The  crypt  of 
the  left  second  premolar  has  been  destroyed  by  suppuration. 

and  infection  of  the  periodontal  membrane  follows.  The  clinical 
appearances  of  this  type  of  case  are  as  follows.  The  tooth  or  teeth 
present  are  dark  in  colour;  the  dentine  is  hollowed  out  and  is 
deeply  stained  and  there  is  a distinct  thickening  of  the  muco- 
periosteum  over  the  roots  of  the  teeth.  A sinus  may  be  present 
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and  pressure  over  the  region  of  the  root  gives  rise  to  a definite 
feeling  of  tenderness. 

The  morbid  anatomy  of  a case  of  this  type  is  shown  in  fig.  631. 
It  is  the  maxilla  of  an  adult.  The  left  incisors  have  been  fractured 
— the  lateral  incisor  through  the  crown  near  the  neck  of  the  tooth 


Fig.  631. — Maxillae  showing  the  effects  of  suppuration  around  the  roots  of 
the  right  incisors. 

and  the  central  incisor  through  the  root  just  beyond  the  neck.  The 
central  incisor  is  little  more  than  a hollow  cone,  the  lateral  incisor 
on  the  other  hand,  has  undergone  little  destruction.  A well-marked 


Fig.  632. — Skiagram  of  the  specimen  shown  in  fig.  631. 

cavity  is  present  in  the  bone,  the  central  incisor  only  retaining  a 
connection  with  the  bone  at  the  posterior  aspect  of  the  root,  while 
the  lateral  incisor  has  the  distal  and  posterior  aspects  of  its  socket 
still  intact. 

The  skiagram  of  this  specimen  is  shown  in  fig.  632. 
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The  points  to  be  noted  are  : — 

(1)  That  there  is  not  well-defined  line  between  the  cavity  and  the 
surrounding  bone,  such  as  is  noticeable  in  skiagrams  o<f  cysts. 

(2)  That,  there  is  indication  of  bone  posterior  to  the  roots. 

The  morbid  anatomy  of  palatal  abscesses  is  shown  in  fig.  633. 
The  pulp  of  the  left  central  incisor  has  been  exposed  by  attrition, 
an  abscess  has  formed  around  the  apex  of  the  root  and  has  then 
made  its  way  through  the  outer  alveolar  plate.  The  lateral  incisor 
which  shows  marked  attrition  has  been  attacked  by  caries  and  the 
suppuration  of  the  pulp  has  been  followed  by  infection  of  the  bone. 
The  destruction  of  the  bone  has  laid  bare  the  whole  of  the  roots 


Fig.  633. — Side  view  of  a specimen  showing  bone  destruction  in  connection 
with  a lateral  incisor. 

of  the  incisors  and  the  upper  aspect  of  the  mesial  surface  of  the 
canine  root.  Extending  backw’ards,  the  abscess  has  at  one  place 
completely  destroyed  the  bone  forming  the  palatal  surface,  so  that 
one  opening  exists  near  the  anterior  palatine  foramen.  In  its 
forward  extension  the  abscess  has  opened  into  the  cavity  previously 
formed  around  the  central  incisor  and  by  this  means  there  is  a free 
communication  through  the  outer  alveolar  plate.  The  skiagram  of 
this  specimen  is  seen  in  fig.  634. 

This  type  of  case  would  present  the  weil-recognized  clinical 
features  of  a palatal  abscess.  There  would  be  a sw^elling  in  the 
palate,  with  a bulging  of  the  tissues  over  the  anterior  aspect  of  the 
tooth  and  definite  fluctuation  between  the  tw^o  surfaces. 

A dento-alveolar  abscess  in  connection  wuth  the  maxillary  canine 
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usually  opens  through  the  anterior  alveolar  plate  about  the  region 
of  the  apex  of  the  tooth.  More  rarely  the  pus  will  track  towards 
the  nasal  fossa  and,  discharging  into  that  cavity,  give  rise  to  a 


Fig.  634. — Skiagram  of  specimen  shown  in  fig.  633. 

persistent  unilateral  nasal  discharge.  A speeimen  illustrating  this 
latter  condition  is  shown  in  fig.  635.  Above  the  right  canine  there 
is  a large  excavation  in  the  bone.  The  cavity  is  oval  in  shape  and 


Fig.  635. — Specimen  showing  bone  destruction  in  connection  with  the  right 
canine.  The  abscess  has  opened  into  the  nasal  fossa. 


has  been  formed  at  the  expense  of  the  nasa,l  process^  the  bone  at 
one  place  being  perforated  so  as  to  connect  the  abscess  cavity  with 
the  nasal  fossa. 

The  extensive  destruction  of  bone  that  may  occur  around  the 
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roots  of  premolars  is  sliowii  in  figs.  636  and  637.  The  tee'th  have 
been  robbed  of  their  bony  surroundings  except  on  the  lower  half  of 
their  palatal  aspects,  the  destruction  of  the  bone  being  especially 
noticeable  in  the  region  of  the  apices.  If  the.  teeth  in  such  a case 
are  alone  removed,  the  healing  is  considerably  delayed : on  the 
other  hand,  if  the  bridge  of  bone  holding  them  is  also  taken  away 
free  drainage  is  obtained'^aM  rapid  healing  of  the  wound  follows. 


Fig.  637. — Palatal  view  of  the  specimen  shown  in  fig.  636. 

In  the'  mandible,  the  extension  of  the  abscess  is  generally  more 
limited  owing  to  the  denser  character  of  the  bone,  but  very  extensive 
excavation  of  the  bone  is  occasionally  seen.  With  the  extension  of 
the  suppuration,  fresh  bone  is  deposited  by  the  periosteum,  and,  in 
this  manner,  the  mandible  may  become  considerably  expanded. 

The  morbid  anatomy  of  a case  of  chronic  suppuration  around  a 
partially  erupted  mandibular  third  molar  is  shown  in  figs.  638  and 
639. 

An  examination  of  the  specimen  points  to  the  condition  having 
existed  just  prior  to  death,  and  it  is  just  possible  that  death  was  due 
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Fig.  638. — Mandible  stowing  osteitis  in  connection  with  a mandibular 
molar. 


Fig.  639. — View  of  the  internal  aspect  of  the  specimen  in  fig.  638,  showing 
destruction  of  bone  from  suppuration  around  the  third  molar. 


Fig.  640. — Skiagram  of  the  specimen  shown  in  fig.  638. 
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to  septic  poisoning  from  the  mouth  condition.  A view  of  the  inner 
aspect  of  the  bone  shows  a deep  cavity  extending  into  the  body  of 
the  bone  to  a point  just  below  the  level  of  the  mandibular  canal 
which  has  been  destroyed  leaving  the  nerve  freely  exposed.  The 
external  aspect  of  the  bone  shows  a definite  deposit  of  fresh  bone 
which  in  the  centre  is  pierced  by  an  opening  leading  to  the  tooth 
socket.  The  skiagram  shows  clearly  the  extent  of  the  bone  ex- 
cavation and  brings  out  the  relation  of  the  cavity  to  the  mandibular 


A 


X 40. 

Fig.  641. — Section  througli  the  wall  of  a chronic  abscess,  (a)  fibrous 
capsule;  (b)  cells  breaking  down  into  pus  corpuscles;  (c)  abscess  cavity. 
From  a drawing  by  A.  Hopewell-Smith. 

canal.  (Eeference  to  excavation  of  bone  by  cysts  is  dealt  with  on 
p.  513.) 

A section  through  the  walls  of  a chronic  dento- alveolar  abscess 
is  shown  in  fig.  641. 

In  the  process  of  suppuration,  the  periodontal  membrane  may 
be  destroyed,  leading  to  necrosis  of  the  cementum. 

There  is  a somewhat  rare  form  of  abscessl  which  occurs  in  the 
jaws  and  which  may  be  described  under  this  heading^  as  it  is  in 


1 Journ.  Brit.  Dent.  Assoc.,  p.  551,  1899. 
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reality  a sequel  to  suppurative  periodontitis.  The  abscess  may  be 
caused  by  the  presence  of  a small  piece  of  root  in  conjunction  with 
insufficient  drainage  after  the  extraction  of  septic  teeth.  J.  G. 
Turner  has  drawn  attention  to  this  type  of  abscess.  He  describes 
the  symptoms  as  follows : “ When  the  abscess  occurs  in  the  maxilla 
there  is  pain  and  tenderness,  some  swelliiTg  of  soft  parts,  but  no 
bony  enlargement;  the  trouble  may  subside  and  occur  again  at 
intervals.  If  untreated  the  antrum  may  be  involved.  The  nearest 
lymphatic  glands  may  be  enlarged.  In  the  mandible,  as  in  the 
maxilla,  the  alveolar  process  may  be  entirely  absorbed,  and  there 
is  pain  and  tenderness  and  some  local  swelling .%  Owing  to  the 
position  of  the  inferior  dental  nerve  there  is  often,  especially  in  the 
premolar  region,  severe  neuralgia.  As  in  the  maxilla,  the  nearest 
lymphatic  gland  may  be  enlarged  and  tender.  The  neuralgia  is 
caused  by  the  abscess  in  its  enlargement  opening  up  the  canal  of 
the  nerve.  Under  these  conditions  there  is  very  severe,  continuous, 
heavy  pain,  and  the  more  acute  shooting  pain  which  occurs  at 
intervals  without  any  necessary  regularity;  it  is  set  up  by  any 
irritation,  such  as  cold  air,  movement  of  eating,  &c. ; it  spreads  in 
anatomical  order  to  the  other  branches  of  the  fifth  nerve,  first  to 
the  ear  and  then  up  the  side  of  the  ear  to  the  vertex,  to  the  infra- 
orbital nerve,  to  the  supra^orbital  nerve,  and  down  the  neck.  It 
lasts  a varying  time,  from  a few  seconds  to  hours.  It  is  unaccom- 
panied by  trophic  changes,  but  there  may  be  increased  secretion  of 
tears  or  saliva.  It  is  confined  to  the  one  side,  and  appears  always 
to  start  from  the  seat  of  mischief.  If  the  abscess  has  not  involved 
the  inferior  dental  nerve,  the  neuralgia  will  be  absent.” 

“ The  length  of  time  during  which  things  may  lie  dormant  varies 
greatly;  when,  therefore,  a patient  complains  of  pain  or  neuralgia 
starting  in  a spot  where  there  is  now  no  tooth,  there  may  yet  be 
a chronic  abscess,  and  the  alveolar  process  may  be  normally 
absorbed.” 

Bacteriology. — The  organisms  found  in  dento-alveolar  abscesses 
differ  to  some  extent  from  the  organisms  found  in  abscesses  in  other 
parts  of  the  body.  Foulerton  and  Pryce  Jones,  and  later  Foulerton, 
have  described  a number  of  members  of  the  streptothrix  group  which 
have  been  found  present  in  the;  pus  of  abscesses  about  the  jaw.  The 
forms  of  streptothrix  found  did  not  correspond  closely  with  any  of 
the  known  varieties  of  streptothrix.  They  are  found  most  fre- 
quently in  those  abscesses  associated  with  chronically  inflamed  roots 
where  the  abscess  is  more  in  the  nature  of  a sinus  than  a true 
abscess.  These  chronic  sinuses  in  connection  with  septic  roots  are 
often  exceedingly  persistent.  In  acute  dento-alveolar  abscesses  one 
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or  other  of  the  ordinary  pyogenic  cocci  is  usually  present,  nanaely, 
Streptococcus,  Staphylococcus,  or  Pneunaococcus,  whilst  very  occa- 
sionally the  Micrococcus  tetragenus  may  be  present.  Where  the 
abscess  is  associated  with  periodontal  disease,  the  number  of 
organisms  present  in  the  pus  varies  greatly  (see  p.  561). 

In  dento-alveolar  abscesses  in  which  foetid  pus  is  present,  the 
foetid  condition  is  probably  not  directly  produced  by  the  organisms 
causing  the  abscess  itself,  but  by  changes  in  the  pus  arising  from 
the  agency  of  an  anaerobic  type  with  which  the  pus  becomes 
secondarily  infected.  The  Syirockcete  and  the  Bacillus  fusiformis 
are  to  be  found, 

Si^ns  and  Symptoms. — Where  the  injury  is  slight  and  leads  to 
a proliferative  periodontitis,  symptoms  are  often  absent  and,  when 
present,  seldom  amount  to  more  than  a slight  tenderness  on  per 
cussion  and,  occasionally,  attacks  of  pain  of  a dull,  gnawing 
character.  Whe^i  the  inflammatory  process  is  of  a rarefying  type, 
the  principal  symptom  will  be  slight  pain  and  tenderness  on  per- 
cussion, and,  if  the  inflammation  is  near  the  apex  and  the  pulp  is 
alive,  there  will  usually  be  signs  of  pulpitis  through  extension  of 
'the  disease  to  the  pulp.  The  gum  covering  the  tooth  may  be 
swollen.  As  the  tooth  substance  disappears,  increased  looseness 
will  be  noticeable,  the  tooth  becoming  more  tender  and  the  pulp 
and  the  gum  more  congested.  In  cases  of  doubt  a skiagram  should 
be  obtained. 

A chronic  suppurative  periodontitis  accompanied  by  a sinus  will 
exhibit  very  few  symptoms.  The  tooth  is  frequently  free  from 
pain,  the  patient  only  complaining  of  the  presence  of  the  “ gum- 
boil ” which  periodically  swells  and  bursts.  The  sinus  is  usually 
situated  over  the  root  of  the  tooth.  In  cases  of  sinus  on  the  face, 
some  little  difficulty  may  be  experienced  in  tracing  the  offending 
tooth,  especially  if  two  or  three  teeth  are  pulpless  or  septic.  A 
digital  examination  of  the  sulcus  will  often  disclose  a fibrous-like 
cord  running  from  the  base  of  the  root  to  the  cheek.  The  root  or 
tooth  causing  the  troubie  may  be  buried  in  the  gum.  A sinus  in 
the  mouth  in  connection  with  suppurative  periodontitis  must  be 
diagnosed  from  sinuses  connected  with  necrosed  bone  or  foreign 
bodies.  In  cases  of  doubt,  a skiagram  will  prove  useful.  When 
the  sinus  is  on  the  face  it  will  be  needful  to  diagnose  not  only  from 
cases  due  to  necrosed  bone  or  foreign  bodies,  but  also  from  salivary 
fistula. 

When  a sinus  is  not  present  (chronic  dento-alveolar  abscess)  the 
tootli  is  usually  slightly  tender  to  percussion,  the  amount  of  pain 
varying  according  to  the  activity  of  the  inflammation.  The  gum 
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over  tihe  root  of  the  tooth  is  at  times  swollen  and  congested,  but 
may  be  quite  normal.  A swelling  can,  as  a rule,  be  felt  well  up 
over  the  apex  of  the  tooth;  this  swelling  is  usually  sensitive.  In 
cases  in  which  the  maxilla  or  mandible  are  much  involved,  there  is 
often  little  or  no  pain  or  tenderness.  A chronic  dento-alveolar 
abscess  must  be  diagnosed  from  dental  cysts  and  other  fluid  swell- 
ings of  the  jaws  (see  chapter  XXXIII). 

Treatment. — The  treatment  of  chronic  periodontitis  must  depend 
upon  the  cause.  Where  the  pulp  is  living  and  the  condition  is  trace- 
able to  overstrain  of  mastication,  relief  can  be  obtained  by  “ freeing 
the  bite,”  and  applying  counter-irritants  to  the  gum. 

When  the  chronic  periodontitis  is  traceable  to  infection  from  the 
pulp  canal  the  first  question  which  demands  attention  is  whether 
the  retention  of  the  tooth  is  advisable.  A skiagram  should  be 
obtained  and,  if  it  is  found  that  there  are  no  signs  of  rarefying 
osteitis  an  endeavour  may  be  made  to  save  the  tooth  by  sterilizing 
the  tooth  tissue  through  the  pulp  canal;  if  this  is  not  feasible  the 
tooth  should  be  removed.  In  the  case^  of  septic  teeth  associated 
with  rarefying  osteitis,  thorough  sterilization  of  the  canals  will  often 
be  followed  by  the  closing  of  a sinus,  if  it  exists,  and  the  isubsidence 
of  symptoms.  Such  teeth,  although  apparently  cured,  frequently 
remain  a source  of  infection  which  may  easily  be  overlooked,  and 
extraction  of  the  tooth  is  the  safer  line  of  treatment.  Knowledge 
acquired  in  recent  years  has  emphasized  the  dangers  of  dental 
sepsis,  and  as  a consequence  our  views  as  to  treatment  have  been 
modified  in  the  direction  of  removing  septic  teeth  which  we  should 
formerly  have  endeavoured  to  retain.  Sinuses  in  the  mouth  con- 
nected with  septic  teeth  usually  heal  rapidly  when  the  teeth  are 
removed.  Sinuses  on  the  face  or  on  the  neck  are  sometimes  slow 
in  healing,  and  it  may  be  necessary  to  stimulate  the  track  with 
10  per  cent,  solution  of  nitrate  of  silver,  or  a drug  possessing  a 
similar  action.  If  this  treatment  fails,  an  anaesthetic  should  be 
given  and  the  surface  of  the  track  scraped.  Where  a^  cavity  exists 
in  the  bone  over  the  tooth,  , the  sinus  should  be  opened  up  and  the 
cavity  scraped  and  packed  to  assist  healing.  Difficulty  is  sometimes 
experienced  in  the  healing  of  palatal  abscesses  and  when  this  is  the 
case  a free  excision  of  the  mu co- periosteum  which  covers  them  will 
often  prove  to  be  a satisfactory  procedure. 

A depressed  scar  on  the  face  may  result  from  the  healing  of  a 
sinus.  To  lessen  the  deformity,  the  attachment  of  the  scar  to  the 
bone  should  be  freed  and  a plate  inserted  until  a sulcus  is  estab- 
lished. Should  further  treatment  be  desirable,  the  scar  should  be 
excised  and  the  edges  of  the  wound  sutured  with  horsehair 
ligatures. 
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Streptothrix  Infection. — Streptothrix  infection  in  connection 
with  the  lesions  of  the  teeth  may  be  conveniently  dealt  with  under 
“ Chronic  Local  Periodontitis,”  inasmuch  as  the  infection  often 
tfekes  place  via  the  periodontal  membrane. 

Streptothrix  infection  in  connection  with  lesions  of  the  teeth 
may  involve  the  bone  itself  or  the  soft  parts,  the  latter  condition 
being  more  usually  met  with. 

Clinical  Features. — When  the  soft  parts  are  involved  a swelling 
appears,  and  gradually  increases  in  size.  At  first  the  swelling  has 
a regular  and  even  surface,  with  the  skin  slightly  hyperaemic.  With 
the  progress  of  the  disease,  the  tissue  at  places  softens  and  nodular 
excrescences  appear  of  a yellowish  colour;  these  burst,  giving  exit 
to  a semi-glutinous  fluid  in  which  the  characteristic  nodules  of 
actinomycosis  can  be  seen.  The  nodules  vary  in  colour,  being 
yellowish,  yellowish-white,  or  quite  clear.  The  wound  generally 
heals  and  is  followed  by  a fresh  breaking  out  at  another  spot.  The 
cicatrization  following  the  repetition  of  this  phenomenon  gives  the 
surface  a curious  puckered  appearance  which  is  characteristic  of 
this  disease.  If  left  untreated  the  disease  spreads  to  the  tissues 
of  the  neck,  and  in  some  cases  passes  upwards  to  the  temporal 
region.  The  sinuses  formed  by  the  breaking  down  of  the  tissue  may 
persist  and  a probe  passed  down  them  will  often  show  that  they 
lead  to  bare  bone,  but  not  necrosed  bone.  The  swelling  is  of  a 
hard,  brawny  nature,  and  fades  away  gradually  into  the  unaffected 
tissue.  The  disease  is  not  accompanied  by  a rise  in  temperature, 
and  there  is  usually  no  pain.  Should  acute  suppuration  supervene, 
the  general  symptoms  of  an  ordinary  septic  abscess  appear. 

The  clinical  features  of  streptothrix  infection  of  the  bone  simulate 
necrosis.  In  the  majority  of  cases  there  is  a history  of  an  acute 
onset  of  symptoms;  the  gums  become  swollen  and  bleed  readily; 
the  teeth  loosen;  and  there  is  considerable  swelling  of  the  tissues 
covering  the  body  of  the  bone.  With  the  progress  of  the  disease 
the  infection  spreads  along  the  medullary  cavity,  clinically  expressed 
by  a well-defined  edge  to  thei  swelling.  Eventually  the  teeth  are 
lost  and  portions  of  the  bone  exfoliate. 

Skiagrams  show  the  characteristic  appearance  as  seen  in  fig.  642. 
An  idea  of  the  morbid  anatomy  of  the  condition  can  be  gleaned 
from  the  mandible  of  a wild  boar  affected  with  streptothrix 
infection  shown  in  fig.  643. 

Diagnosis. — Streptothrix  infection  can  be  differentiated  from 
dento-alveolar  abscess  by  the  hard,  brawny  character  of  the  swell- 
ing ; the  long  duration  of  the  disease  compared  with  that  of  a dento- 
alveolar  abscess,  and  by  the  presence  of  the  multiple  sinuses  or  the 
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puckered  cicatrix,  tke  latter  being  almost  pathognomonic.  From 
tubercle  it  may  be  differentiated  by  the  fact  that  in  tubercle  the 
glands  are  usually  affected,  and  the  swelling  is  generally  well-defined 


Fig.  643. 

and  movable.  From  necrosis  of  the  jaw  it  may  be  diagnosed  by 
the  presence  of  bare  and  not  necrosed  bone.  The  presence  of 
32 
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granules  an  the  discharge  and  the  demonstration  of  the  ■streptothrix 
on  microscopical  examination  are  positive  evidence. 

Pathology. — The  disease  is  due  to  the  presence  of  a form  of 
streptothrix  in  the  tissues,  but  the  ray  fungus  of  Bollinger  (Strepto- 
thrix hovis  communis)  is  an  uncommon  cause  of  human  infection. 
The  lesion  produced  by  the  growth  of  the  streptothrix  is  of  a chronic 
inflammatory  character.  A section  through  the  affected  tissue 
shows  a number  of  rounded  areas,  in  the  centre  of  which  is  the 
streptothrix  surrounded  by  a zone  of  granulation  tissue.  The  tissue 
breaks  down,  and  the  streptothrix  is  expelled  in  the  discharge.  The 
importance  of  streptothricce  in  relation  to  disease  is  being  con- 
stantly extended,  and  A.  G.  Foulerton^  has  identified  several  species 
in  man. 

Method  of  Infection. — The  infection  is  generally  stated  to.  be 
conveyed  by  straw,  cereals,  &c.  The  parasite  probably  gains  an 
entrance  to  the  tissue  via  the  periodontal  membrane,  and  thence 
spreads  to  the  neighbouring  soft  tissue.  In  specimens  of  actino- 
mycosis in  oxen  the  invasion  of  the  tissue  via  the  periodontal  mem- 
brane is  often  well  demonstrated. 

Treatment. — Locally  the  softened  spots  must  be  incised  and 
freely  scraped  and  the  sinus  packed  with  iodoform  gauze.  Intern- 
ally, iodide  of  potassium  must  be  administered  in  doses  increasing 
up  to  50  or  60  gr.  three  times  a day.  It  is  also  useful  to  add 
3 to  4 minims  of  liquor  arsenicalis,  as  this  is  considered  by  Kellock^ 
to  have  some  effect  on  the  disease  itself,  in  addition  to  assisting  in 
preventing  the  skin  lesions. 

When  the  bone  is  involved  the  teeth  implicated  in  the  affected 
area  must  be  removed  and  free  drainage  established,  corhbined  with 
the  administration  of  potassium  iodide.  Becovery  is  usually  slow. 

The  prognosis  is  good,  but  the  treatment  may  have  to  be  carried 
out  continuously  for  a long  period. 

(ii)  Chronic  Local  Periodontitis  commencing  at  the 
Gingival  Margin 

When  commencing  at  the  gingival  margin,  chronic  local  peri- 
odontitis is  always  due  to  trauma,  such  as  the  injudicious  use  of 
ligatures,  elastic  bands  or  mechanical  contrivances  in  regulating 
teeth;  the  too, rapid  separation  of  teeth  for  filling;  collection  of  food 
debris  in  the  approximal  space. 


1 Lancet,  March  5,  1910,  p.  626. 

2 "‘Actinomycosis  of  the  Month  and  Face,”  Trans.  Odonto.  Soc.,  vol. 
xxxvii,  p.  29,  1904. 
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Morbid  Anatomy  and  Pathology. — The  whole  of  the  periodontal 
membrane  of  the  tooth  may  be  attacked.  This  occurs  when  the 
irritant  is  a retained  ligature  or  an  elastic  band.  The  gum  around 
the  tooth  is  swollen,  congested  and  painful  and  the  inflammation 
spreads  to  the  periodontal  membrane.  By  a process  of  ulceration, 
the  membrane  is  gradually  destroyed,  the  root  laid  bare,  and  in 
time  the  apical  vessels  are  involved,  leading  to  pulp  complications. 
The  disease  may  be  partial,  i.e.,  the  periodontal  membrane  on  one 
side  of  the  tooth  only  may  be  attacked.  This  condition  is  seen  in 
the  mandibular  incisors  on  the  labial  aspects,  where,  owing  to 
deposits  of  calculus,  the  membrane  is  occasionally  destroyed  to  the 
apex  of  the  root.  The  most  important  form  from  a clinical  point  of 
view  is  that  met  with  in  the  region  of  the  premolars  and  molars. 


A space  may  exist  between  the  posterior  teeth,  and  food,  especially 
meat,  become  wedged  between  the  teeth  during  mastication.  The 
pressure  thus  exerted  starts  chronic  periodontal  inflammation  which, 
in  time,  leads  to  the  destruction  of  the  tissue,  and  the  condition, 
if  not  treated,  will  gradually  involve  the  membrane  up  to  the  apex 
of  the  root.  In  other  cases,  the  teeth  may  approximate  at  the 
occluding  surfaces,  but,  owing  to  a slight  recession  of  the  gum,  food 
works  its  way  between  the  approximal  spaces  during  mastication. 
Unless  great  care  is  taken  in  removing  these  particles  of  food  a 
progressive  ulceration  of  the  periodontal  membrane  is  started.  The 
membrane  is  destroyed  in  a cup-shaped  manner,  as  seen  in  the 
diagram  (fig.  644),  forming  pockets,  the  gum  apparently  filling  up 
the  approximal  spaces  (fig.  645). 


Fig.  644. — (a)  neck  of  tooth  and  normal 
attachment  of  gum;  (b)  margin  of  gum. 


Fig.  645. 
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The  destruction  of  the  membrane  proceeds  imtil  the  apical 
vessels  are  involved  and  pathoiogical  processes  are  then  started  in 
the  pulp. 

In  practice  a curious  condition  is  met  with  in  which  the  internal 
aspect  of  the  palatine  root  of  a maxillary  molar  is  denuded  of  its 
socket.  An  examination  of  the  root , will  frequently  demonstrate 
a mass  of  calculus  around  the  apex  of  the  offending  root  in  addition 
to  a well-marked  space  between  the  tooth  and  its  neighbour.  The 
pathology  of  this  condition  is  not  clear.  An  early  stage  is  shown 
in  fig.  646.  In  this  specimen  the  jaw  is  well  developed,  the  teeth 


Fig.  646. — A specimen  showing  destruction  of  bone  around  the  palatine 
root  of  the  right  first  molar. 

are  free  from  caries  and  are  arranged  in  a good  arch ; there  is  a 
slight  general  destruction  of  the  alveolar  process ; a deposit  of  dark 
calculus  around  the  necks  of  the  teeth  on  the  palatine  aspect  and 
a fair  deposit  of  lighter  coloured  calculus  on  the  buccal  aspects  of 
all  the  teeth.  In  the  region  between  the  right  second  premolar  and 
the  fimt  molar  there  is  a cavity  in  the  bone;  the  tissue  that  has 
disappeared  comprises  the  septum  between  the  teeth  and  the 
anterior  and  internal  aspects  of  the  socket  of  the  palatine  root.  On, 
the  apical  portion  of  this  root  there  is  an  irregular  deposit  of  hard 
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dark  calculus.  The  surface  of  the  cavity  is  regular  and  smooth, 
suggesting  that  the  cavity  is  the  result  of  a slow,  but  constant, 
excavation. 

A more  advanced  condition  is  illustrated  in  fig.  647.  Here  the 
process  of  excavation  has  extended  so  as  to  expose  almost  the  entire 
palatine  root.  The  edge  of  the  cavity  is  smooth  and  regular,  sug- 


Fig.  647. — A specimen  showing  extensive  destruction  of  bone  around  the 
palatine  root  of  a left  maxillary  first  molar. 


Fig.  648. 


gesting,  as  in  the  previous  specimen,  that  it  has  been  due  to  slow, 
but  constant,  action. 

In  both  the  specimens  the  destruction  of  bone  appears  to  have 
commenced  in  the  interval  between  the  second  premolar  and  the 
first  molar,  a fact  which  suggests  that  the  cause  may  be  ai  piece  of 
retained  deciduous  tooth  which  in  turn  forms  a stagnation  area,  the 
infection  gradually  involving  the  adjacent  teeth. 
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Inflammatory  proces^ses  around  the  neck  of  the  tooth  occasionally 
cause  rapid  destruction  of  the  tooth  tissue  and  the  formation  of 
definite  cavities.  The  teeth  shown  in  fig.  648  were  removed  from 
a young  man  who  had  been  injured  in  an  aeroplane.  The  canine 
and  first  premolar  had  been  driven  ;into  the  bone  and  only  the 
occluding  surfaces  of  the  teeth  were  showing.  They  had  been  in 
this  position  for  nearly  six  weeks.  On  the  palatine  aspect  of  the 
premolar  there  was  a cavity  which  had  spread  slightly  upwards 
under  the  enamel,  and  examination  with  a magnifying  glass 
showed  that  it  was  due  to  absorption  of  the  tissues.  The  canine 
showed  on  the  distal  aspect  toward  the  labial  surface  a similar  but 
smaller  cavity. 

A case  in  which  the  absorption  was  extensive  is  shown  in 
fig.  649.^  Here,  in  a mandibular  canine,  the  tooth  tissue  with  the 


Fig.  649. 


exception  of  that  around  the  pulp  canal  had  been  lost  by  the  process 
of  absorption.  There  is  no  doubt  that  some  of  the  cavities  around 
the  cervical  region  are  produced  in  this  way  and  are  not  the  result 
of  caries.  The  pathology  of  the  condition  is  not  clear,  but  it  is 
reasonable  to  think  that  it  is  due  to  inflammatory  reaction  in  the 
periodontal  membrane. 

Signs  and  Symptoms. — Slight  tenderness  during  mastication, 
with  pulp  pain  from  thermal  changes  (owing  to  exposure  of  the 


1 Eecordcd  by  Martin  Henry. 
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cementum),  are  the  ohief  symptoms.  In  cases  due  to  ligatures  or 
elastic  hands,  the  gum  shows  signs  of  inflammation  and  pus  can 
usually  be  squeezed  up  round  the  neck  of  the  tooth.  There  is  pain 
to  thermal  changes.  In  cases  due  to  pressure  from  mastication  there 
is  extreme  tenderness,  the  gum  is  swollen  and  congested  and  the 
tooth  tender  to  pressure. 

When  a pocket  exists  and  the  occluding  surfaces  are  in  contact, 
the  tags  of  gum  on  the  labial  and  palatal  aspects  of  the  approximal 
space  appear  slightly  congested,  but  the  recession  from  the  space 
is,  in  many  cases,  only  slightly  marked.  The  patient  complains 
of  slight  discomfort  from  food  becoming  wedged  between  the  teeth 
and,  if  there  is  pain  to  thermal  changes,  an  examination  with  a 
suitable  probe  will  show  a considerable  destruction  of  the  peri- 
odontal membrane,  the  root  of  the  tooth  being  frequently  denuded 
to  at  least  half  its  length. 

When  occurring  between  the  maxillary  molars  there  is  often  a 
tender  area  O'Ver  the  region  of  the  malar  bone. 

The  diagnosis  presents  little  difflculty.  An  inflamed  condition 
of  the  gum ; slight  tenderness  on  percussion  and  pain  on  touching 
the  exposed  cementum  are  sufficient  evidence.  Care  must,  how- 
ever, be  taken  to  exclude  pulp  irritation  from  other  causes. 

Treatment. — In  the  cases  arising  from  ligatures,  elastic  hands, 
calculus,  &c.,  the  cause  must  necessarily  be  removed.  The  socket 
is  then  syringed  out  with  a suitable  antiseptic  (hydrogen  peroxide, 
10  vols.)  and  the  ulcerated  surface  treated  with  some  mild 
escharotic,  such  as  trichloracetic  acid  (25  per  cent,  solution). 

In  cases  due  to  pressure  from  mastication,  careful  contour  fill- 
ings must  be  made  in  the  approximal  surfaces  of  the  teeth  (see 
p.  380)  and  the  exposed  cementum  treated  with  nitrate  of  silver. 
When  the  periodontitis  is  traceable  to  the  lodgment  of  food  solely, 
and  is  not  due  to  pressure  from  mastication,  the  approximal  space 
should  be  syringed  and  the  surface  of  the  gum  cauterized  with 
nitrate  of  silver.  This  drug  will  serve  a double  purpose,  namely, 
reduce  the  sensitiveness  of  the  cementum  and  at  the  same  time 
promote  the  formation  of  healthy  granulations  in  the  approximal 
space.  The  application  by  the  patient  of  tincture  of  iodine  every 
day  for  a week  will  result  in  the  disappearance  of  the  pocket  and 
the  formation  of  a space  which  can  be  easily  kept  free  from  the 
debris  of  food. 

(3)  General  Periodontitis 

Acute. — In  this  condition  the  morbid  process  involves  several 
teeth  as  well  as  the  contiguous  periosteum  of  the  bone.  A general 
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mflammation  of  the  whole  alveolar  periosteum  has  therefore  to  be 
dealt  with.  The  condition  may  have  its  origin  in  the  periodontal 
membrane  or  in  the  muco-periosteum.  The  teeth  become  loose 
and  sensitive  to  touch.  The  muco-periosteum  is  swollen,  deeply 
congested  and  painful  to  pressure.  The  inflammation  may  resolve, 
but  suppuration  is  very  likely  to  occur  unless  prompt  measures  are 
taken  to  relieve  the  congestion.  If  suppuration  occurs,  the  peri- 
osteum becomeis  separated  from  the  bone,  with  the  result  that 
necrosis  supervenes.  The  inflammation  occasionally  passes  into  a 
chronic  form. 

Causes. — General  periodontitis  may  arise  in  persons  exposed  to 
the  fumes  of  phosphorus  (see  Necrosis  of  the  Jaws).  The  prolonged 
administration  of  mercury  and  certain  other  drugs  may  be  cited  as 
a cause.  It  may  arise  from  injury  in  patients  who  are  the  subjects 
of  syphilis,  gout,  or  rheurnatism,  or  may  follow  on  one  of  the 
exanthematous  fevers. 

Si^ns  and  Symptoms. — The  local  signs  and  symptoms  are 
similar  to  those  of  the  local  form,  except,  of  course,  that  several 
teeth  are  involved  in  the  process.  Pain  of  a dull,  gnawing 
character  is  present,  and  there  will  be  general  symptoms  of  pyrexia. 
Suppuration,  if  it  occurs,  is  usually  ushered  in  by  a well-marked 
rigor,  and  the  local  pain  becomes  of  a throbbing  character. 

Treatment. — Local. — The  application  of  fomentations  with  scari- 
fication. The  mouth  should  be  kept  as  aseptic  as.  possible. 

The  general  treatment  will  depend  upon  the  cause.  A smart 
saline  purge  should  be  administered  in. nearly  all  cases.  If  due  to 
syphilis,  iodide  of  potassium  must  be  given,  while  cases  of  gouty 
and  rheumatic  origin  call  for  the  general  treatment  of  those  affec- 
tions. If  the  inflammation  shows  a tendency  to  suppurate,  free 
incisions  must  be  made  down  to  the  bone,  followed  by  the  constant 
use  of  fomentations. 

Chronic. — There  is  reason  to  believe  that  the  periodontal  mem- 
brane may  be  afiected  by  toxins  circulating  in  the  blood-stream. 
Cases  are  occasionally  seen  in  which  there  is  a thickening  of  the 
cementum  on  the  teeth  with  no  evidence  of  infection  from  the 
gingival  margin.  The  following  case  illustrates  this  condition : A 
female  aged  35  complained  of  indefinite  pains  about  the  head  and 
a general  feeling  of  ill-health.  There  was  a history  of  nasal  trouble. 
The  gums  were  perfectly  normal  and  there  were  no  signs  whatever 
of  infection  around  the  necks  of  the  teeth.  On  percussiion,  several 
of  the  teeth  were  tender.  Skiagrams  showed  a definite  thickening 
of  the  roots  of  the  teeth,  more  especially  the  premolars  and  molars. 
Several  of  the  teeth  were  i-omoved  with  no  relief  to  tlie  general 
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symptoms.  The  nasal  condition  was  treated  and  relieved.  Signs 
of  chronic  arthritis  subsequently  developed  and  further  skiagrams 
showed  an  increaise  in  the  cementum  of  the  remaining  teeth.  The 
chronic  periodontitis  would  here  seem  to  be  due  to  ai  cause  acting 
through  the  bio o*d- stream. 

(B)  EEGEESSIVE  CHANGES 

The  periodontal  membrane  of  elderly  persons  is  at  times  subject 
to  regressive  changes  of  a fibroid  character,^  which  may  also  occur 
in  persons  of  less  mature  years.  The  normal  elements  of  the  parts 


Fig.  650.2 — (Hopewell-Smith).  Transverse  section  of  fibroid  degeneration 
of  the  periodontal  membrane,  in  situ,  x 50.  (d)  dentine;  (c)  cementum; 

(a)  alveolar  bone;  (m)  fibroid  periodontal  membrane,  devoid  of  cellular 
elements  and  vascular  and  nervous  systems. 


are  replaced  by  fibrous  tissue  which  is  grouped  together  in  bundles 
enclosing  areolar  spaces  (figs.  650  and  651).  The  adjacent  bone 
shows  signs  of  atrophy  and  the  gingival  tissue  in  the  immediate 
neighbourhood  also  shares  in  the  changes  by  becoming  less  vascular 
and  more  fibroid  in  character. 


1 See  paper  by  A.  Hopewell-Smith,  Dental  Cosmos,  vol.  xlvi,  p.  261. 

2 From  Dental  Cosmos. 
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(C)  NECKOSIS  OF  TEETH 

A tooth  derive-s  its  nutritional  supply  from  two  sources,  namely, 
the  pulp  and  the  periosteum.  When  the  death  of  the  pulp  alone 
oc^curs,  a partial  necrosis  of  the  dentine  takes  place.  From  a clinical 
point  of  view,  this  is  unimportant  and  does  not  give  rise  to  any 
symptoms  if  the  canal  is  properly  treated.  When,  in  addition  to 
death  of  the  pulp,  the  periodontal  iliembrane  becomes  separated 
from  the  cementum,  partial  or  complete  necrosis  of  the  tooth  takes 
place.  Partial  necrosis  of  the  cementum  is  common  and  is  generally 

a 


Fig.  651.1 — (Hopewell-Smith).  Transverse  section  of  fibroid  degeneration 
of  the  periodontal  membrane,  cut  in  situ,  x 260.  (c)  cementum;  (a)  alveolar 

bone;  (m)  fibroid  periodontal  membrane  showing  absence  of  cells,  blood- 
vessels, nerve  fibres,  &c. 

the  result  of  suppurative  periodontitis.  Where  there  is  complete 
necrosis  of  the  cementmn,  the  tooth  acts  as  a foreign  bod}^ 

(D)  GEANULOMES 

This  is  a convenient  term  to  describe  those  masses  of  tissue  often 
seen  in  connection  with  teeth  which  have  been  the  seat  of  chronic 


From  Denial  Cosmos. 
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periodontii'tis.  Examples  are  shown  in  fig.  652.  In  some  cases  the 
mass  is  composed  entirely  of  granulation  tissue  (fig.  653)  while  in 


Fig.  652. 


X 230. 

Fig,  653.1 — A granulome  of  the  periodontal  membrane. 

others,  in  addition  to  the  granulation  tissue,  epithelial  cells  or  endo- 
thelial cells  may  be  present.  Figs.  654  and  655  show  the  general 
structures  of  granulomes.^  In  a few  examples  there  is  a peculiar 


1 From  “ The  Histology  and  Patho-histology  of  the  Teeth/’  by  A. 
Hopewell-Smith. 

2 See  an  excellent  paper  by  K.  H,  Thoma,  Dental  Cosmos,  January,  1918. 
I am  indebted  to  the  author  and  the  Dental  Cosmos  for  permission  to  repro- 
duce the  figs.  654  and  655. 
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Fig.  654. — Photomicrograph  of  a grannlome  stained  with  Mallory’s  phos- 
photungstic  acid-haematoxylin  method  to  bring  out  the  fibrous  part  of  the 
tissue.  Note  the  strong  fibrous  capsule.  The  inner  part  of  the  grannlome 
shows  centres  where  necrosis  has  taken  place.  (Thoma).  (From  the  Dental 
Cosmos.) 


Fig.  655. — Photomicrograph  of  a dental  grannlome  showing  epithelium 
proliferating  in  the  inflammatory  tissue.  Note  that  the  epithelial  network 
encloses  inflammatory  tissue.  (Thoma.)  (From  the  Dental  Cosmos.) 


DISEASES  OF  THE  PERIODONTAL  MEMBRANE  509 


development  of  mucous  tissue.^  The  granulomes  containing  epithe- 
lium vary  considerably  in  structure.  In  some  there  is  a marked 
growth  of  epithelium,  whilst,  in  others,  granulation  tissue  prevails, 
which  would  seem  to  indicate  that  there  is  a kind  of  struggle  for 
existence  between  the  epithelial  and  the  granulation  tissue.  The 
epithelium  is  not  always  easy  to  demonstrate.  In  the  two  speci- 
mens described  by  Eomer,  the  granulation  tissue  had  worked  its  way 
into  the  root  canals,  and  only  in  that  situation  w'as  he  able  to 
demonstrate  epithelial  remnants.  The  epithelial  remnants  found  in 
these  granulomes  are  probably  derived  from  the  “ epithelial  sheath 
of  Hertwig,'”  which  is  credited  with  determining  the  formation  and 
shape  of  the  dentine  of  the  root.  On  the  formation  of  the  dentine, 
the  surrounding  mesoblastic  cells  invade  and  partly  destroy  the 
sheath,  and,  applying  themselves  to  the  surface  of  the  dentine,  form 
the  cementum  and  alveolar  dental  ligament  (periodontal  membrane). 
Portions  of  the  sheath  remain  at  times  undestroyed  and  these  form 
the  periodontal  epithelial  remnants. 

The  epithelial  granulome  is  the  first  stage  in  the  development  of 
a dental  cyst. 

It  is  quite  possible  that  some  of  the  varieties  of  sarcoma  met 
with  in  the  jaws  have  their  origin  in  the  root  membrane.  In  a case 
recorded  by  Oakley  Coles^  of  a mandibular  second  molar  which  had 
been  the  seat  of  chronic  periodontitis,  the  structure  of  the  small 
growth  removed  with  the  teeth  was  identical  in  character  with  a 
round-celled  sarcoma.  Hopewell- Smith^  has  also  described  cases  of 
a similar  nature. 

(E)  ANCHYLOSIS  OF  THE  TEETH  TO  THE  JAWS 

Anchylosis  of  the  teeth  to  the  jaws  may  occur,  but  it  is  rare. 
The  pathological  changes  which  'produce  this  condition  between  the 
teeth  and  the  alveolar  process  are  similar  to  those  occurring  in  joints 
in  other  parts  of  the  body.  An  interesting  case  came  under  the 
notice  of  E.  Lloyd- Williams.  The  patient  was  a man  suffering  from 
suppuration,  and  a maxillary  molar  and  premolar  were  removed  with 
large  masses  of  bone  attached  to  them.  Examination  of  the 
specimens  showed  them  to  be  examples  of  anchylosis  of  the  teeth 


1 See  paper  “ On  Granulomes  and  Tooth-root  Cysts.”  Translated  from 
the  Correspondenz-Blatt  fur  Zahndrzte  (Ash’s  Quarterly  Circular). 

2 Trans.  Odonto.  Soc.,  vol.  xi,  p.  115,  ‘‘On  a Tumour  Arising  from  the 
Root  Membrane.” 

2 “ On  Malignant  Diseases  of  the  Periodontal  Membrane,”  Journ.  Brit. 
Dent.  Assoc.,  vol.  xvi,  p.  578. 
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to  the  bone.  The  molar  is  shown  in  fig.  656,  while  a decalcified 
section  of  the  preniolar  is  seen  in  fig.  657..  It  will  be  noticed  that 
the  tooth  and  bone  are  intimately  connected.  An  interesting  case 


Fig.  656.1 


Fig.  657.1 


1 Copied  from  Tram.  Odonto.  Soc. 
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of  anchylosis  to  the  jaw  of  a retained  deciduous  molar  in  a man, 
aged  40,  is  described  by  0,  Amoedo.^ 

(E)  CYSTS— DENTAL  CYSTS 

The  cysts  connected  with  fully  developed  and  erupted  teeth  are 
termed  dental  cysts.  These  cysts  have  their  origin  from  the  epithe- 
lial masses  met  with  in  the  periodontal  membrane,  and  are  usually 
caused  by  toxins  from  a septic  tooth.  In  a few  cases  the  cause  is 
obscure  (see  p.  514).  The  credit  for  the  earliest  description  of  the 


X 30,  H in.  obj.,  N.A.  0 15. 

Fig.  658.2 — Section  of  part  of  an  epithelial  granulome;  c is  placed  in 
central  cleft,  a,  trabeculae  of  epithelial  reticulum,  central  cells  degenerating ; 
B,  mesoblastic  tissue.  (Turner.) 

nature  of  theso  cysts  belongs  to  J.  G.  Turner.  Dental  cysts  mostly 
occur  in  connection  with  the  molar  teeth,  and  are  more  commonly 
met  with  in  the  maxilla  than  in  the  mandible. 

Morbid  Anatomy  and  Pathology. — The  formation  of  a dental 
cyst  probably  takes  place  as  follows : The  epithelium  composing  one 
or  more  of  the  aberrant  masses  proliferates  and  this  eventually 
leads  to  the  formation  of  a solid  tumour,  “epithelial  granulome,” 


1 Joum.  Brit.  Dent.  Assoc.,  vol.  xvi,  p.  249. 

2 For  the  figs.  658,  659,  672,  673,  674  I am  indebted  to  Mr.  J.  G.  Turner. 
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the  epithelial  portion  of  which  ds  sometimes  in  the  form  of 
a solid  mass,  but  usually  is  found  as  a reticulum  or  sponge- 
work  (fig.  658).  The  cells  on  the  periphery  of  the  mass  are  in  a 
state  of  active  growth,  while  those  towards  the  centre  are  in  a 
process  of  degeneration.  Around  this  epithelial  mass  a capsule  is 
developed  from  the  surrounding  mesoblastic  cells.  The  cells 
towards  the  centre  of  the  mass  in  time  degenerate  and  liquefy, 
forming  a distinct  cyst  (see  fig.  659).  The  cells  at  the  periphery 


X 9J,  3 in.  obj.,  N.A.  O’l. 


Fig.  659. — Section  of  a small  cyst  attached  to  the  apex  of  a root,  a,  epi- 
thelial lining;  b,  mass  of  epithelium;  c,  remains  of  epithelial  reticulum; 
D,  semi-solid  contents.  (Turner.) 

continue  to  multiply  and  increase  in  size,  shedding  themselves 
towards  the  centre  and  at  the  same  time  undergoing  a liquefying 
degeneration.  In  this  way  the  fluid  contents  of  the  cyst  are  formed, 
and,  by  growth  at  the  periphery  and  degeneration  at  the  centre,  the 
enlargement  of  the  cyst  is  explained. 

Being  a fluid  growth,  the  cyst  will  displace  the  tissues  and 
enlarge  in  the  direction  of  least  resistance. 

Maxilla. — A cyst  in  connection  with  the  incisor  teeth  in  the  early 
stages  forms  a cavity  at  the  expense  of  the  cancellous  tissues.  In 
growing,  the  cyst  distends  its  bony  walls  and  pushes  its  way 
(a)  upwards  towards  the  nasal  fossa,  (h)  outwards  through  the 
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externar  alveolar  plate,  (c)  downwards  and  backwards  through  the 
palate.  The  morbid  anatomy  is  shown  in  figs.  660  and  661. 

The  cyst  has  destroyed  the  bone  of  the  outer  alveolar  plate  in 
one  place  ; penetrated  slightly  towards  the  nasal  proeess;  extended 


Fig.  660. 


Fig.  661. 


towards  the  mid-line  and  laid  bare  the  entire  root  of  the  lateral 
incisor  and  the  upper  third  of  the  central  incisor ; pushed  the  palate 
downwards  and  in  one  place  perforated  the  bone  (fig.  661).  A careful 
33 
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examination  of  this  specimen  does  not  suggest  that  the  pulps  of  the 
incisors  had  died;  and  further,  the  alveolar  process  shows  no  signs 
of  rarefying  osteitis,  but  the  incisors  do  show  signs  of  excessive 
attrition  in  comparison  with  the  remaining  teeth. 


Fig.  662. 


The  skiagram,  fig.  662,  shows  the  presence  of  two  small  cysts 
in  connection  with  the  lateral  and  central  incisors.  A sinus  led  to 
the  cyst  in  connection  with  the  central  incisor,  the  gum  margin  was 


Fig.  663.1 — Dental  cyst  pushing  uji  the  antrum  until  it  is  a mere  slit 
beneath  orbit.  Modified  from  Zuckerkandl. 

healthy  and  intact,  and  the  pulps  of  the  teeth  were  healthy.  The 
teeth  had  been  regulated,  and  it  is  possible  that  the  periodontal 
membrane  had  been  injured  by  this  operation  and  that  the  injury 
had  stimulated  the  development  of  the  cysts. 


1 From  Journ.  Brit.  Dent.  Assoc. 
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In  the  region  of  the  molars  a cyst  usually  causes  bulging  of  the 
outer  alveolar  plate,  but  the  principal  extension  is  towards  the 
maxillary  sinus,  the  floor  of  this  cavity  being  pushed  upwards  until, 
in  some  cases,  the  cavity  is  entirely  obliterated  (see  fig.  663). 

The  morbid  anatomy  of  a moderate-sized  dental  cyst  in  con- 
nection with  a molar  is  shown  in  figs.  664  to  666. 


Fig.  664. 


Fig.  665. — Section  through  the  maxillary  sinuses  of  the  specimen  show)i 
in  fig.  664.  The  cyst  has  pushed  upwards  into  the  sinus. 

In  the  living  state  this  cyst  would  have  formed  a globular  elastic 
swelling  in  the  sulcus  between  the  alveolar  process  and  the  cheek, 
the  swelling  being  apparent  on  the  face  just  under  the  malar  process. 

Occasionally  suppuration  takes  place  and  that  part  of  the  cyst 
waU  which  bulges  towards  the  maxillary  sinus  is  destroyed  and 
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that  cavity  becomes  infected.  The  morbid  anatomy  of  this  type 
of  case  is  shown  in  figs.  667  and  668.  The  cyst  originated  in  con- 
nection with  a molar  and  encroached  on  the  maxillary  sinus  as 
shown  in  fig.  668.  The  horizontal  section  through  the  specimen 
shows  the  relation  of  the  cyst  to  the  sinus. 

Large  dental  cysts  are  occasionally  seen  in  the  maxilla;  in  one 
case  the  cavity  extended  from  the  central  incisor  to  the  third  molar. 

Mandible.— In  the  mandible  a cyst  in  the  first  stages  destroys 
the  cancellous  bone  and,  as  it  increases  in  size,  pushes  outwards 
the  external  alveolar  plate  (see  figs.  669  to  671).  A cyst  enlarges 
in  length  more  than  in  depth  and  may  form  a cavity  extending  from 
the  first  premolar  to  the  last  molar.  Large  cysts  may  cause  dis- 
tension of  both  external  and  internal  alveolar  plates.  Occasionally 
cysts  involve  the  inner  plate  only. 


Pig.  666. — Skiagram  of  the  specimen  shown  in  fig.  664. 

If  a cyst  in  its  growth  comes  into  contact  with  the  roots  of 
teeth,  it  does  not  bare  them  of  their  living  surroundings.  Further, 
the  root  from  which  the  growth  originates  never  projects  bare  into 
the  cavity  of  the  cyst. 

Contents. — A dental  cyst  contains  a viscid,  translucent,  mucus- 
like fluid,  with  also  crystals  of  cholesterin  in  suspension.  Chemical 
examination  shows  the  presence  of  proteids  in  the  form  of  serum 
albumin  and  serum  globulin,  the  latter  being  more  abundant.  There 
is  an  abundance  of  cholesterin,  but  no  fats  or  fatty  acids.  A small 
quantity  of  nucleo-albumin  is  also  present. 

Structure  of  the  Cyst  Wall. — A section  through  the  wall  of  a 
dental  cyst  show's  an  outer  layer  of  connective  -tissue  wdiich  forms 
the  capsule.  The  capsule  is  lined  with  epithelium  wdiich  may  be 
of  the  stratified  variety  or  the  cells  may  tend  to  assume  a stellate 
form  similar  in  appearance  to  those  of  the  body  of  the  enamel  organ. 
The  cells  which  immediately  border  the  cavity  are  in  a state  of 
degeneration  (not  colloid).  Occasionally,  columnar  ciliated  epithe- 
lium is  met  with  (see  figs.  672  to  674). 
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Fig.  668. — a,  cyst;  b,  maxillary  sinus;  c,  sinus  opening  through  the  floor 
of  the  maxillary  antrum. 


Fig.  667. — a,  opening  through  the  outer  wall  of  the  maxillary  sinus  to 
show  the  bony  wall  of  the  cyst. 
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Fig.  669. 
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X 40. 

Fig.  672. — Dental  cyst — early  stage  of  formation  (from  a drawing  by  A. 
Hopewell-Smith).  a,  epithelial  cells;  h,  cyst  cavity;  c,  a few  ciliated  columnar 
epithelial  cells;  d,  connective  tissue. 


X no, 


in.  obj.,  X.A.  0’4. 


Fig.  673. — Section  of  Avail  of  large  dental  cyst,  a,  thin  regular  lining  of 
epithelium;  b,  connecth^e  tissue  (7apsule.  (Turner.) 
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X 43,  1§  in.  obj.,  N.A.  O’lS. 

Fig.  674. — Section  of  wall  of  dental  cyst  showing  columnar  ciliated  epithe 
Hum  and  loculi,  a,  columnar  ciliated  epithelium;  large  irregular  acinus 
c,  smaller  acini  and  tubules.  (Turner.) 


X 350,  i ill.  (bj.,  N.A.  0'6. 

Fig.  675. — Section  of  dental  cyst  showing  at  a,  ciliated  epithelium;  b 
products  of  degeneration  or  secretion.  (Turner.) 
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The  epithelial  cell  growth  may  be  very  active,  and  the  connective 
tissue  wall  may  be  very  thick  and  approach  in  structure  a multi- 
locular  cystic  tumour  in  which  one  loculus  has  far  exceeded  the 
others  in  growth.  In  some  cysts  micro-organisms  can  be  demon- 
strated in  the  contents  and  also  in  the  inner  periphery  of  the  wall. 

The  walls  of  dental  cysts  occasionally  show  an  angiomatous 
structure  (fig.  676). 

Signs'  and  Symptoms. — Dental  cysts  give  rise  to  smooth, 
globular  swellings.  The  growth  is  slow  but  progressive.  Inflam- 
matory symptoms  are  usually  absent,  the  mucous  membrane  being 


freely  movable  over  the  surface  of  the  tumour.  Occasionally,  dental 
cysts  suppurate,  and  the  symptoms  of  pus  formation  will  then  be 
added  to  the  physical  signs  of  tumour  growth.  Pressure  on  the 
surface  of  the  swelling  will  frequently  produce  a peculiar  sensation 
of  crackling,  demonstrating  the  presence  of  a thin  layer  of  bone. 
When  a cyst  penetrates  through  the  bone  distinct  fluctuation  can 
be  obtained,  the  fluctuating  area  being  frequent^  bounded  by  a 
bony  edge.  The  differential  diagnosis  from  other  swellings  in  the 
jaw  is  dealt  with  in  chapter  XXXIII. 
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Treatment. — The  septic  roots  must  be  • removed.  The  cyet 
should  then  be  exposed  by  removing  a considerable  pordion  of  the 
outer  wall ; the  contents  should  be  removed,  and  the  walls 
thoroughly  dissected  out  or  scraped  away.  If  any  portion  of  the 
wall  be  allowed  to  remain  recurrence  may  take  place.  The  cavity 
of  the  cyst  should  be  packed  hghtly  with  an  antiseptic  gauze  for 
the  first  twenty-four  hours,  and  after  this  the  cavity  may  be  allowed 
to  drain  into  the  mouth. 
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CHAPl’ER  XVIII 

Chronic  General  Periodontitis  commencing  at  the  Gingival 
Margin  — Synon. : Periodontal  Disease  ; Pyorrhoea 

Alveolaris;  Alveolar  Osteitis;  Interstitial  Gingivitis. 

The  Anatomy  of  the  Periodontal  Membrane — Morbid  Anatomy — 
Clinical  Appearances — Condition  of  the  Teeth — Sequelce — 
Pathology — Bacteriology — Etiology — Treatment. 

Chronic  general  periodontitis  consists  in  a progressive  destruc- 
tion of  the  tooth  socket,  accompanied  sometimes  in  the  earlier  and 
almost  always  in  the  later  stages  by  a free  discharge  of  pus  from 
the  gum  margin.  Descriptions  of  the  disease  will  be  found  in  the 
works  of  Ambroise  Pare,  Fauchard,  Toire,  John  Hunter,  and  others. 
These  authors,  how^ever,  only  described  the  disease  in  its  advanced 
stages,  the  incipient  stages  not  having  been  recognized  until  recent 
years.  This  disease  is  widely  distributed  throughout  the  human 
race,  and  is  also  met  with  in  animals  under  domestication,  and  wild 
animals  kept  in  captivity. 

Various  names  have  been  given  to  the  condition,  e.g.,  Riggs' 
disease,  pyorrhoea  alveolaris,  alveolar  osteitis,  &c.  The  disease,  as 
far  as  our  present  knowledge  guides  us,  would  seem  to  start  in  the 
gingival  tissues,  and  thence  spreads  to  and  gradually  involves  the 
whole  of  the  tooth  attachments.  It  is  this  latter  condition  which 
is  the  characteristic  feature  of  the  disease,  and  it  would  therefore 
seem  appropriate  to  describe  the  lesion  as  a chronic  general 
periodontitis. 

(A)  THE  ANATOMY  OF  THE  PARTS  INVOLVED  IN  THE 

DISEASE 

Before  a description  is  given  of  the  morbid  anatomy  of  peri- 
odontal disease,  it  is  necessary  to  consider  certain  aspects  of  the 
normal  anatomy  of  the  parts  involved  in  the  disease  in  order  that 
the  pathological  changes  may  be  more  readily  appreciated. 

As  regards  the  mandible,  fig.  677  shows  that  of  a female, 
aged  22. 
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The  alveolar  process  may  be  regarded  aa  normal.  The  alveolar 
process  and  the  teeth  sockets  are  everywhere  lined  with  a fairly 
dense  layer  of  bone  which  appears  in  the  skiagrams,  fig.  678,  as  a 
dark  line.  On  the  buccal  aspect  in  the  premolar  and  molar  region 
the  margin  of  the  bone  is  close  below  the  necks  of  the  teeth,  and, 
stretching  across  from  one  tooth  to  anoither  in  a straight  line,  forms 
the  base  of  a definite  triangular  space  betw^een  the  approximal 
aspects  of  the  teeth.  In  the  incisor  region  the  bone  does  not  follow 


Fig.  677. — Mandible  of  female,  aged  22,  with  an  alveolar  process  which  may 
be  regarded  as  normal. 


Fig.  678.— Skiagrams  showing  the 
(fig.  677). 


appearance  of  the  bone|[in 


the  mandible 


a straight  line,  but  is  continued  upwards,  so  that  the  space  between 
the  incisors  is  considerably  less  than  between  the  premolars  and 
molars.  The  margin  of  the  bone  presents  a regular  outline,  and 
the  surface  of  the  bone,  which  is  smooth,  is  pierced  here  and  there 
with  nutrient  canals.  The  appearance  of  the  bone  in  skiagrams 
is  shown  in  fig.  678.  Between  the  front  teeth  the  bone  has  the 
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appeiarance  of  a sharp  spine,  but  it  passes  in  a straight  line  between 
the  back  teeth.  The  outer  aspect  of  the  bone  shows  a dense  layer, 
the  inner  part  presenting  a cancellous  appearance.  In  the  maxilla 
a similar -condition  obtains.^ 

As  age  advances  the  alveolar  process  tends  gradually  to  dis- 
appear. In  healthy  mouths,  the  gum  margin  recedes  as  the 
alveolar*  process  disappears  and  a layer  of  compact  tissue  is  con- 
stantly present  over  the  alveolar  process.  The  muco-periosteum 
should  be  firm  and  pale  pink  in  colour.  It  should  blend  with  the 
periodontal  membrane  at  the  neck  of  the  tooth,  the  junction  being 
distinguishable  by  the  greater  density  in  the  character  of  the 
fibrous  tissue.  This  band  of  tissue  has  been  termed  by  G.  V.  Black 
the  dental  ligament.  The  gingival  margin  of  the  muco-periosteum 
is  not  attached  to  the  tooth  on  the  general  level  of  the  gum,  as  the 
gum  falls  slightly  before  reaching  the  tooth  and  forms  a slight 
depression  around  the  tooth.  This  depression  is  generally  termed 
the  “ gingival  trough.”  The  floor  of  the  depression  is  at  the  neck 
of  the  tooth,  and  consequently  with  the  eruption  of  the  tooth  the 
depth  of  the  depression  decreases.  It  is  stated  by  Goodrich  and 
Moseley'^  that  leucocytes  from  the  tymph  glands  make  their  way 
through  the  epithelium,  and  they  maintain  that  these  glands  and 
not  the  tonsils  are  the  main  source  of  the  salivary  corpuscles. 
‘ ‘ The  corpuscles  which  make  their  way  through  the  epithelium 
opposed  to  the  tooth  collect  in  the  gingival  space  where  MendeP 
has  recently-  recorded  their  presence  in  healthy  persons.”  This 
would  seem  to  suggest  that  the  leucocytes  play  the  part  of  phago- 
cytes in  freeing  the, gingival  space  from  organisms. 

(B)  MOEBID  ANATOMY 

Clinical  experience  indicates  that  periodontal  disease  usually 
originates  in  the  molar  region  or  around  the  incisors.  When  it 
originates  around  the  back  teeth,  the  initial  lesion  in  the  bone  is 
a slight  destruction  of  tissue  in  the  centre  of  the  interproximal 
#paces  as  shown  in  fig.  679,  a specimen  which  has  the  appearance 
of  being  normal  unless  cai’efully  scrutinized.  The  disappearance  of 
the  layer  of  dense  tissue  and  the  breach  into  the  cancellous  bone 
indicate  itliat  the  destruction  of  the  bone  has  already  commenced 
(fig.  6,80).  As  the  destruction  of  the  bone  proceeds  the  outer  and 


' The  skiagram  of  the  incisors  shows  a slight  break  in  the  compact  tissue 
towards  the  apex  of  the  spine,  but  this  is  due  to  slight  fracture  (post  mortem). 
Journ.  Roy.  Micro.  Soc.,  1916,  p.  514. 

•>  Comptes  rendus  Soc.  Biol.,  IqIg,  pp.  587-593. 
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iniier  plates  of  the  alveolar  process  become  involved,  but  the  loss 
of  tissue,  as  a rule,  is  greater  between  the  teeth  than  on  the  buccal 
and  palatal  aspects.  This  stage  is  shown  in  fig.  681.  It  will  be 
observed  that:  — 

(1)  The  destruction  of  bone  around  the  front  teeth  is  consider- 
ably less  than  around  the  premolars  and  molars. 


Fig.  679. 


Fig.  680. — Skiagrams  of  the  specimen  shown  in  fig.  679.  Note  the  slight  destruc- 
tion of  the  bone  in  the  centre  of  the  interproxinial  spaces. 


Fig.  681. — Maxilla  in  which  the  destruction  of  the  bone  has  advanced  beyond  the 
stage  shiwn  in  fig.  679. 
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(2)  The  loss  of  tissue  around  the  molars  is  greater  than  around 
the  premolars. 

A further  stage  of  the  disease  is  shown  in  fig.  682.  The  bone 
has  so  far  disappeared  as  to  expose  about  half  of  the  roots  of  the  I- 


Fig.  682. — Maxilla  showing  considerable  destruction  of  the  alveolar  process. 

incisors  and  two-thirds  of  the  roots  of  the  molars.  Around  the 
canine  and  premolars  the  bone  destruction  is  less  advanced. 

A specimen  in  which  the  disease  probably  commenced  around 
the  incisor  teeth  is  shown  in  ^g.  683.  There  is  some  loss,  of  bone 


Fig.  683. — Specimen  in  which  the  disease  probably  commenced  around  the 
incisors.  ' 

I 

between  the  teeth,  and  the  roots  on  the  labial  aspects  are  un-  | 
covered.  The  margin  of  the  bone  shows  tho  pitted,  irregular  j 
appearance  characteristic  of  rarefying  osteitis.  It  will  be  observed  I 
that  there  has  been  less  destruction  of  bone  between  the  central  I 
incisors  than  between  the  other  front  teeth.  An  examination  of  j 
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the  specimen  shows  that  around  the  incisorsi  the  destruction  of  bone 
is  more  advanced  than  around  the  molar  teeth.  The  skiagrams, 
fig.  684,  bring  out  clearly  the  extent  of  the  bone  lesion  and  also  the 
resistance  of  the  tissues  between  the  central  incisors. 

The  specimen  shown  in  fig.  685  from  a male,  aged  30,  is  an 
excellent  example  of  the  morbid  anatomy  of  an  advanced  case. 


Fig.  684. — Skiagrams  of  specimen  shown  in  fig.  683.  The  extent  of  tbe  bone 
lesion  and  the  resistance  of  the  tissues  between  the  central  incisors  is  clearly  shown. 


Fig.  685. — This  specimen  from  a male,  aged  30,  shows  the  morbid  anatomy  of 
an  advanced  case  of  periodontal  disease. 

The  bone  around  the  incisors  has  almost  disappeared,  and  the  molar 
teeth  are  uncovered  nearly  to  their  apices.  Around  the  teeth  are 
cup-shaped  spaces  which  are  due  to  the  fact  that  the  bone  border- 
ing the  tooth  disappears  first.  The  appearance  of  the  bone  shows 
that  there  has  been  a marked  rarefying  osteitis.  Nodular  deposits 
of  calculus  are  present  on  the  teeth,  and  it  will  be  observed  that 
34 
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these  are,  in  the  case  of  the  incisors,  canines » and  premolars,  well 
away  from  the  margin  of  the  bone.  The  skiagrams  of  this  specimen 


Fjg,  687. — Maxilla  showing  cup- shaped  absorption  of  the  bone  around  the  ■ 
right  first  molar.  M 

clearly  shown  in  the  right  first  molar  of  the  specimen  illustrated  i 
in  fig.  687.  Around  the  second  molar  the  destruction  of  the  bone 


Fig.  689. — Final  stage  of  the  disease.  The  teeth  have  fallen  out  owing  to  the 
extensive  destraction  of  the  surrounding  bone. 

appearance,  and  this  indicates  that  the  rarefying  proceKSs  has  not 
spread  deeply  into  the  bone  around  the  tooth. 

In  the  final  stage  of  the  disease  the  teeth  fall  out  owing  to  the 
extent  of  bone  destruction.  The  specimen  shown  in  fig.  689  is  an 
excellent  example.  The  premolars  and  molars  have  fallen  out  and 
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has  been  of  a more  chronic  type,  the  cup-shaped  absorption  being 
absent.  The  skiagram  of  these  two  teeth  (fig.  688)  shows  a very 
distinct  difference  in  their  appearance.  Around  the  roots  of  the 
first  molar  there  is  a definite  clear  area  and  the  dense  layer  which 


• Fig.  688.— Skiagram  of  the  first  and  second  molars  in  fig.  687,  showing  the 
different  degrees  of  bone  destruction  around  these  teeth. 


marks  the  outline  of  the  normal  soeket  is  absent.  The  bone  around 
the  tooth  shows  definite  signs  of  rarefying  osteitis.  The  bone 
bordering  the  roots  of  the  second  molar  still  retains  the  dense 
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the  alveolar  proce&s  has  entirely  disappeared.  The  condition  of 
the  mandibular  canine  shows  how  the  final  loss  of  the  tooth  is 
brought  about.  In  the  living  subject  this  advanced  stage  of  the 
disease  is  denoted  by  the  absence  of  “ridges.” 


Fig.  690. — A specimen  in  which  the  bone  show's  marked  reaction.  Note  the 
thickened  margin  of  the  alveolar  process. 


Fig.  691. — These  skiagrams  of  fig.  690  show  that  the  rarefaction  of  bone  is  to  a 
great  extent  limited  to  the  surface. 

# 

In  specimens  showing  marked  attrition  of  the  teeth  the  outer 
aspect  of  the  alveolar  process  is  often  thickenecl  and  the  rarefaction 
of  the  bone  is  limited  to  the  alveolar  margins.  A case  of  this  type 
is  shown  in  fig.  690.  The  skiagrams  (fig.  691)  show  that  the  rare- 
fying process  is  almost  entirely  limited  to  the  surface  and  has  not 
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spread  deeply  into  the  sockets.  Compare  the  skiagraph  appear- 
ance of  the  bone  around  the  incisors  in  this  specimen  and  in  the 
specimen  shown  in  fig.  685.  The  marked  attrition  of  the  teeth 
indicates  that  the  function  of  mastication  has  been  efficiently 
performed,  and  the  bonn  around  the  teeth,  having  therefore  been 
kept  well  nourished  with  a plentiful  flow  of  blood,  was  in  a favour- 
able condition  to  react  to  injury. 

A specimen  in  which  there  is  greater  thickening  of  the  bone  is 
shown  in  fig.  692.  The  position  of  the  calculus  in  relation  to  the 
margin  of  the  bone  is  evidence  that  well-defined  pockets  existed 
around  the  teeth.  The  surface  of  the  bone  around  the  teeth  shows 
signs  of  a rarefying  osteitis j but  there  is  no  cup-like  absorption  of 


Fig.  692. — A specimen  from  a very  chronic  case  showing  considerable  thickening 
of  the  margin  of  the  bone. 

the  bone.  The  thickened  bone  beyond  the  surface  indicates  a 
sclerosing  ” inflammation.  The  arch  is  well  formed  and  the 
attrition  of  the  teeth  on  the  masticating  surface  points  -to  good 
functional  activity. 

An  example  of  the  formation  of  nodular  masses  of  bone  is  shown 
in  fig.  693. 

In  practice  a type  of  case  is  met  with  in  which  the  bone 
destruction  on  the  labial  and  palatal  aspects  of  the  teeth  is  much 
more  advanced  than  on  the  approximal  aspect.  In  many  of  these 
cases  the  gum  margin  is  very  little  above  the  neck  of  the  tooth,  and 
a probe  inserted  between  the  gum  and  the  tooth  will  pass  almost 
to  the  end  of  the  root.  This  condition  is  generally  associated  with 
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the  anterior  teeth,  and  not  infrequently  with  patients  whose  teeth 
are  unduly  prominent.  A specimen  illustrating  the  morbid  anatomy 
of  this  type  of  case  is  shown  in  fig.  694.  The  bone  on  the  labial 


Fig.  693. — A specimen  showing  the  formation  of  nodular  masses  on  the  outside 
of  the  alveolar  process. 


\ 


Fig.  694. — In  this  specimen  the  bone  destruction  is  most  marked  on  the 
anterior  aspects  of  the  teeth. 

aspects  of  the  right  canine  and  central  incisor  has  completely  dis- 
appeared ; the  left  central  incisor  and  canine  are  only  covered  by  bone 
in  the  neighbourhood  of  the  apices.  Note  the  deposit  of  calculus 
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around  the  necks  of  the  teeth  and  the  freedom  from  calculus  of  the 
remaining  exposed  portion  of  the  roots.  On  examining  the  position 
of  the  teeth  in  relation  to  the  bone,  it  will  be  seen  that  the  arch  is 


Fig.  696. — Skiagrams  of  the  specimen  shown  in  fig.  695. 

decidedly  narrow  and  that  the  general  direction  of  the  teeth  is  too 
vertical. 

A point  worthy  of  attention  is  that  the  disease  spreads  in  -the 


Fig.  695.— Mandible  from  -an  advanced  case  of  periodontal  disease  in  the  region 
of  the  mandibular  molars. 
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maxilla  more  actively  and  extensively  than  in  the  mandible ; 
especially  is  this  the  case  in  the  region  of  the  molars.  The  more 
limited  area  of  bone  deistruction  in  the  mandible  is  due  to  the 
nature  of  the  osseous  tissues,  the  bone  in  the  maxilla  being  of  a 
much  more  cancellous  character  than  in  the  mandible. 

A mandible  showing  extensive  destruction  of  the  bone  in  the 
region  of  the  molars  is  shown  in  fig.  695,  and  the  skiagrams  of  the 
specimen  in  fig.  696. 

The  series  of  specimens  just  described  indicates  that  the  bone 
lesion  is  a progressive  rarefying  osteitis  which  commences  at  the 
margin  of  the  tooth  socket  and  eventually  destroys  the  bone  until 
the  tooth  is  shed  owing  to  the  loss  of  its  attachments. 

The  Teeth 

Teeth  taken  from  cases  of  periodontal  disease  exhibit  definite 
changes.  The  hard  tissues  may  show  absorption  and  the  peri- 
odontal membrane  may  be  thickened — indications  of  a chronic 
inflammatory  process.  When  the  hard  tissues  around  the  apex  of 
a tooth  are  being  absorbed  the  presence  of  periodontitis  is  indicated, 
and  periodontitis  necessarily  implies  pathological  changes  in  the 
adjacent  bony  tissue.  The  degree  of  rarefying  osteitis  may  be 
gauged  by  the  rapidity  of  tooth  absorption  and  the  liability  to  direct 
infection  of  the  tissues  increases  in  proportion  to  the  amount  of 
rarefying  osteitis.  The  condition  of  the  teeth  in  fig.  697.  indicates 
that  there  was  marked  rarefying  osteitis  and  probably  direct  absorp- 
tion of  toxins,  &c.,  into  the  blood-stream.  Skiagrams  of  the  alveolar 
process  of  the  patient  are  shown  in  figs.  698  do  700. 

Large  masses  of  advehtitious  tissue  are  frequently  found  in  the 
cleft  between  the  roots  of  the  molar  teeth,  indicating  extensive  loss 
of  osseous  tissue  at  those  points.  The  condition  of  the  teeth  in 
cases  exhibiting  deep  pockets  and  profuse  suppuration  is  well  shown 
in  the  specimen  illustrated  in  fig.  701. 

T.  B.  HartzelB  considers  that  the  lymphatic  drainage  of  the 
tissues  contiguous  to  the  teeth  is  the  most  perfect  in  the  body,  and 
he  states  that  the  very  method  of  attachment  of  the  teeth  in 
the  socket  increases  the  danger  of  general  infection.  “ The  elastic 
nature  of  the  periodontal  membrane  makes  it  possible  for  the  teeth 
to  bear  the  shock  of  mastication  but  the  same  elasticity  favours  the 
transmission  of  infection.  If  there  is  infectious  material  around 
the  tooth,  the  strain  of  mastication  forces  the  tootli  downwards  so 
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that  the  root  acts  as  a plunger,  injecting  the  septic  matter  into  the 
surrounding  tissue.” 

In  periodontal  disease  the  area  from  which  absorption  can  take 
place  is  often  extensive;  the  destruction  of  the  bony  socket  to  a 


Fig.  698. 

depth  of  an  eighth  of  an  inch  around  each  tooth  would  be  equivalent 
to  an  exposed  area  of  about  2^  square  inches. 

In  cases  where  the  disease  has  been  extremely  chronic  the  teeth 


Fig.  697.  - 
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become  very  brittle.  This  fragility  is  probably  due  to  increased 
calcification  of  the  soft  parts  of  the  dentine  and  oementurn,  and  the 


Fig.  700. 

process  is  as  follows : The  toxins  injure  the  tooth  tissues,  which, 

like  other  tissues  of  the  body,  react,  the  reaction  taking  the  form 
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m of  an  increased  calcification  of  the  soft  .contents  of  the  dentinal 
* tubes  and  cemental  lacunae,  thus  causing  greater  fragility  of  the 
tooth,  and  rendering  the  tooth  more  brittle.  On  being  held  to  the 
light  such  teeth  appear  more  translucent  than  normal  teeth, 
>:  especially  about  the  apices,  and  if  the  teeth  are  immersed  for  six 


Fig.  701. 


or  eight  weeks  in  borax  carmine  it  will  be  found  that  the  trans- 
lucent area  does  not  stain  to  the  same  extent  as  the  other  parts 
of  the  teeth,  which  indicates  that  the  soft  tissue  normally  present 
has  undergone  calcification. 


Fig.  702. 

Teeth  from  cases  of  periodontal  disease  showing  translucent  areas. 


Sections  of  teeth  from  three  cases  of  periodontal  disease  are 
shown  in  fig.  702. 

In  animals  that  have  been  the  subjects  of  this  disease  exactly 
similar  changes  are  to  be  found  in  the  bones,  but  the  teeth  show 
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greater  deposits  of  calculus  owing  to  the  absence  of  the  system  of 
artificial  cleaning  adopted  by  human  beings,  and  recent  specimens 
often  show  the  spaces  between  the  teeth  choked  up  with  food 
d4bris. 

The  following  specimens  show  the  different  stages  of  the  disease 
in  animals : — 


Fig.  703. 


Fig.  704.' 


Fig.  703  is  the  skull  of  a Chinese  palm-civet  {Paradoxurus 
larvatus),  and  shows  the  cupping  of  the  sockets,  the  result  of 
rarefying  osteitis. 

The  next  specimen  (fig.  704)  is  one  from  a Panolia  deer  (Cervus 
eldii);  the  destruction  of  the  bone  is  most  marked  in  the  region 
of  the  molars  where  the  food  is  most  likely  to  lodge. 

Fig.  705  is  a specimen  of  a spotted  hyaena  {Hyxna  crocuta),  and 
shows  very  clearly  the  marked  destruction  of  the  alveolar  process 


1 From  Trans.  Odonto.  Soc. 
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Fig.  706.’ 


Fig.  707.' 


1 From  Trans.  Odonto.  Soc. 
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from  rarefying  osteitis.  This  is  the  stage  at  which  the  teeth  are 
almost  on  the  point  of  dropping  out. 

An  example  of  this  disease  in  a domestic  dog  (Canis  familiaris) 
is  shown  in  fig.  706,  and  the  specimen  is  a fair  sample  of  the  mouths 
of  many  of  these  animals. 

Fig.  707  shows  an  advanced  state  of  the  disease  in  a Vervet 
monkey  [Cercopithecus  lalandii). 


X 80. 


Fig.  708.' —In  this  section  the  infiltration  of  the  gum  margin  with  leucocytes 
is  seen.  At  {h)  the  epithelium  is  destroyed  ; (y)  epithelium  commencing  to  dis-  i 
integrate.  The  bone  is  normal. 


The  conclusions  to  be  drawn  from  an  examination  of  skulls  - 
showing  the  disease  are:  — 

(1)  That  the  bone  lesion  is  a progressive  rarefying  osteitis  com- 
mencing at  the  margin  of  the  alveolar  process,  and  (2)  that  the 
rate  of  destruction  is  in  proportion  to  the  density  of  the  bone. 


' From  Journ.  Brit.  Dent.  Assoc. 
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Microscopical  investigation  of  the  tissues  in  the  various  stages 
of  this  disease  has  not  been  carried  out  to  any  considerable  extent. 
A useful  paper  was  published  by  Znamensky.^  This  author  records 
the  result  of  his  examination  of  sections  obtained  from  a female 
aged  39  who  had  suffered  from  pyorrhoea  alveolaris.  The  patient 
died  of  acute  anaemia,  the  result  of  haemorrhage  after  parturition. 
The  decailcification  of  the  preparations  was  accomplished  by  means 
of  a 3*5  per  cent,  solution  of  trichloracetic  acid.  Some  of  the 
sections  were  stained  with  eosin  and  haematoxylin  and  others  in 


/ X 80 

Fig.  709.2 — This  section  shows  that  the  inflammatory  process  proceeds  from  the 
periphery,  namely,  from  gum  towards  the  bone,  (i)  gum  infiltrated  with  leuco- 
cytes ; (c)  normal  gum  ; (y)  normal  bone. 

Loeffler’s  blue,  and  the  sections  were  afterwards  mounted  in  Canada 
balsam.  The  series  of  sections  showed  the  progressive  develop- 
ment of  the  pathological  process.  In  all  the  sections  a deposit  of 
calculus  was  present  under  the  gum  margin.  The  sections  showed 
that  the  pathological  process  was  of  an  inflammatory  character. 


' Journ.  Brit  Dent  Assoc.,  vol.  xxiii,  p.  585. 
2 Journ.  Brit.  Dent.  Assoc. 
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X 180.  i 

, Fig.  710. ‘ — In  this  specimen  the  implication  of  the  bone  in  the  disease  is,"  i 

shown.  {%)  infiltration  approaching  from  the  gum  towards  the  bone ; (s)  bone  | \ 

transformed  into  fibrous  intervening  tissue;  (o)  osteoid  tissue;  \d)  bone  partially v i 
decalcified ; (n)  bone  corpuscles ; (1)  line  dividing  the  healthy  from  the  unhealthyjS  j 
bone  ; {v)  periodontal  membrane  ; (D)  dentine.  V :: 

The  whole  process  was  in  the  nature  of  a rarefying  inflammationf  i 
(see  figs.  708  to  712).  ^ 

E.  S.  Talbot^  has  examined  the  patho-histology  of  the  disease  i 
in  a series  of  dogs  and  has  shown  that  the  earliest  manifestation  is 

in  the  gingival  margin,  and  that  with  the  progress  of  the  disease  i 

both  the  periodontal  membrane  and  the  bone  become  involved,  f 

i 

\ 

' From  Journ,  Brit.  Dent.  Assoc. 

■ “ Interstitial  Gingivitis.” 


originating  in  the  gum,  and  then  successively  involving  the  3 
periodontal  membrane  and  the  adjacent  bone  and  finally  j 
causing  their  destruction.  The  destructive  process  in  the  bone  near 
the  margin  of  the  socket  consisted  in  the  decalcification  of  the  bone  | 
and  its  transformation  first  Into  an  osteoid  tissue  and  afterwards  ■' 
into  a fibrous  intervening  tissue  which  subsequently  became  in- 
filtrated  with  leucocytes.  In  the  part  of  the  socket  where  the  ^ 
bone-marrow  was  present  lacunar  absorption  of  the  bone  was  seen.  ; 
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Fig.  711. — o,  outside  of  the  tooth  socket  being  connected  with  osteoid  tissue  ; 
b,  inside  of  the  tooth  socket  showing  Howship’s  lacunae  ; g,  osteoclasts ; f,  the 
so-called  lacunar  absorption  of  the  bone  is  proceeding  ; the  blood-vessels  of  the 
periosteum,  k,  are  dilated,  but  the  periosteum  is  but  little  infiltrated,  the  guin,  on 
the  contrary,  showing  considerable  infiltration ; s,  reaching  the  bone  of  the  socket ; 
D,  dentine.  Magnified  180  times. 


X 


Fig.  712.— This  section  shows  the  concluding  stage  of  the  development  of  the 
disease  in  the  marrow  part  of  the  bone  ; bony  laminae  are  absorbed  and  transformed 
into  fibrous  connective  tissues  very  strongly  impregnated  with  inflammatory  infil- 
tration.  There  is  a sequestrum  {x)  to  be  seen  which  is  beginning  to  be  absorbed 
from  the  periphery.  Magnified  360  times. 

35 
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The  absorption  of  the  bone  is  at  times  rapid  and  takes  place  by 
(a)  lacunar  absorption;  (h)  the  formation  of  perforating  canals;  and 
(c)  halisteresis  (disappearance  after  prior  absorption  of  lime  salts). 


Fig.  713.’ — (a)  Pulp  cavity;  (b)  dentine  of  tooth;  (c)  hyperplasic  cementum 
around  apex  of  root ; (d)  periodontal  membrane,  greatly  thickened — hyperplasic ; 
(e)  indifferent  tissue  at  apical  region  greatly  increased  in  amount ; (p)  free  edge  of 
bone  of  socket  becoming  converted  into  fibrous  intervening  tissue ; (g)  bone  of 
socket  presenting  earliest  signs  of  osteoporosis  ; (h)  large  osteoporotic  space  in  bone 
of  jaw  filled  with  bone-marrow  ; (i)  bone  of  socket  partially  decalcified  and  converted 
Into  osteoid  tissue  ; (j)  junction  of  living  with  decalcified  bone  ; (k)  osteoclasts 
producing  lacunar  absorption ; (l)  bone  of  jaw  only  slightly  altered  by  disease ; 
(m)  sequestrum  undergoing  peripheral  absorption  ; (n)  soft,  cancellous  tissue  slightly 
changed  from  normal ; (o)  inflammation  of  gum  at  neck  of  tooth. 


The  main  features  of  the  condition  of  the  bone  are  well  shown 
in  fig.  713 — a section  taken  from  the  human  subject. 


' From  Lancet. 
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(C)  CLINICAL  APPEAKANCES 

In  a young  adulfc  whoso  mouth  is  in  a normal  condition,  the 
gums  fit  closely  around  the  necks  of  the  teeth  and  the  epacos 
between  the  teeth  are  filled  with  tags  of  gum.  In  the  earliest  stage 
of  periodontal  disease  these  tags  of  gum  become  slightly  congested, 
and,  if  a probe  is  passed  into  the  inter-proximal  spaces,  it  will  be 
found  that  the  -gum  has  been  partially  destroyed.  The  con- 
gestion gradually  extends  to  the  whole  of  the  margins  of 
the  gums  which  then  bleed  readily.  Next,  the  tags  of  gum 
between  the  teeth  gradually  disappear  and  the  normal  festoons  are 
obliterated.  At  this  stage  an  examination  of  the  teeth  will  usually 
disclose  the  presencei  of  particles  of  food  and  other  debris  in  the 
approximal  spaces  and  small  nodules  of  calculus  on  the  teeth. 
Lastly  the  inflammatory  process  involves  the  bone  which,  together 
with  the  periodontal  membrane,  is  slowly  destroyed.  The  gums 
recede,  but  the  recession  does  not  ordinarily  keep  pace  with  the 
destruction  of  the  alveolar  process,  and  the  result  is  that  around 
the  teeth  deep  pockets  are  formed  in  which  pus  and  other  morbid 
material  accumulate  and  aggravate  the  condition.  The  mucous 
membrane  is  now  deeply  congested,  the  free  margins  of  the  gums 
are  swollen  and  bleed  at  the  slightest  touch.  The  roots  of  the 
teeth  are  more  or  less  exposed  and  are  covered  with  a layer  of 
hard  greenish-brown  calculus;  there  is  a foetid  discharge  and  the 
breath  has  a repulsive  odour  which  is  due  to  indol-forming 
organisms.  A sickly,  sour  odour  of  the  breath  is  noticeable  when 
yeasts  and  bacteria  causing  carbohydrate  fermentation  are  present. 
The  teeth  are  freely  movable  and  may  become  so  loose  that  they 
can  easily  be  removed.  If  the  disease  is  left  untreated  the  teeth 
are  lost  one  by  one,  and  with  the  loss  of  the  teeth  the  inflammatory 
process  completely  clears  up. 

The  disease,  especially  in  advanced  cases,  is  usually  associated 
with  congestion  of  the  tonsils  and  of  the  mucous  membrane  of  the 
mouth  and  pharynx,  and  it  is  often  accompanied  by  superficial 
glossitis.  The  patient  experiences  an  unpleasant  taste  in  the 
morning.  There  is  frequently  recurring  haemorrhage  from  the 
gums,  which  is  swallowed  during  the  day,  but  occasionally  escapes 
from  the  mouth  at  night  and  stains  the  pillow.  The  last  symptom 
deserves  special  attention,  as  there  is  some  danger  that  it  may  be 
mistaken  for  haemorrhage  from  the  lungs. 

The  clinical  appearances  of  the  disease,  which  vary  consider- 
ably, are  determined  by  the  general  condition  of  the  patient,  the 
resistance  of  the  tissues,  and  the  hygiene  of  the  mouth.  At  one 
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period  tho  condition  may  be  acute,  with  a free  flow  of  pus  from 
the  teeth  sockets  and  a rapid  destruction  of  the  tissue.  This  state 
may  be  evanescent  and  may  be  followed  by  a period  during  which 
the  inflammation  is  more  or  less  quiescent.  In  some  cases  the 
teeth  are  comparatively  free  from  calcareous  deposits;  in  others 
they  are  completely  coated.  The  disease  may  be  more  active 
around  the  anterior  than  around  the  posterior  teeth,  or  vice  versa. 
Again,  the  destruction  of  tissue  may  be  more  active  in  one  region 
of  the  mouth  than  in  another,  e.g.,  the  destructive  process  is  often 
more  advanced  on  the  palatal  than  on  the  labial  aspects  of  the 
incisors  and  canines. 

In  severe  cases  the  disease  may  spread  in  the  maxilla  to  the  i 
maxillary  sinus,  or  in  the  mandible  to  the  body  of  the  bone. 

“ The  buccal  mucous  membrane  in  advanced  cases  shows  a 
number  of  small  white  stellate  points,  somewhat  hard  and  shotty, 
lying  undemeath  the  mucous  membrane,  and  corresponding  in 
position  to  the  site  of  the  disease  of  the  gum  margin.  From  these 
glands  bacteria  of  various  species,  generally  bacilli,  may  be 
obtained  ” (Goadby). 

In  some  cases,  where  care  is  taken  by  the  patient  to  keep  the 
mouth  clean,  the  gums  are  not  sufficiently  abnormal  in  colour  to 
attract  attention  and  the  looseness  of  the  teeth  is  the  only  indication 
of  the  presence  of  the  disease.  In  such  cases  the  probe  will 
disclose  deep  pockets  and  pressure  on  the  gum  will  cause  a dis- 
charge from  the  tooth  sockets.  In  a few  cases  the  disease  is  slow 
in  its  progress,  and  the  surrounding  bone  actively  reacts  to  the 
injuries  caused  by  the  toxic  products  in  the  sockets.  This  is  well 
seen  in  the  case  shown  in  fig.  714. 

In  certain  cases  there  seems  to  be  a tendency  for  granulation 
tissue  to  form,  causing  the  condition  to  simulate  sarcoma.  In  one 
case  under  observation,  associated  with  myxoedema,  the  gums  were 
friable  and  presented  a translucent  appearance. 

The  disease  may  often  he  well  advanced  ivithout  the  patient  | 
having  become  conscious  that  anything  is  wrong,  the  only  symptom 
being  a tendency  for  the  gums  to  bleed  readily,  and  this  is  often 
unheeded  by  the  patient.  With  the  formation  of  spaces  between 
the  posterior  teeth,  neuralgia  may  arise  from  septic  infection.  In 
the  later  stages  there  is  often  persistent  neuralgia  owing  to  the 
main  trunks  of  the  nerves  being  involved  in  the  diseased  process. 
Where  pus  formation  is  active  the  patient  will  often  complain  of  a 
general  itching  of  the  gums. 

Whether  the  disease  can  he  transmitted  from  one  individual  to 
another  is  an  open  question,  but  the  balance  of  evidence  is  rather 
against  it. 
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Clinical  appearances  alone  are  not  altogether  satisfactory  guides 
as  to  the  extent  of  the  disease,  and  it  is  only  by  the  aid  of  skiagrams 
that  the  amount  of  the  bone  destruction  can  be  estimated  with  any 


Fig.  714. — From  a case  under  the  care  of  J.  G.  Turner. 
Compare  with  fig.  693. 


Fig.  .715. 


degree  of  accuracy.  The  following  cases  will  serve  to  demon- 
strate the  amount  of  bone  destruction  in  relation  to  the  clinical 
appearances. 
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The  case  shown  in  fig.  715  depicts  an  early  stage  of  the  disease.  ;^| 
Clinically  there  is  no  recession  of  the  gums  beyond  a partial  dis- 
appearance of  the  interdental  papillae  between  the  lower  incisors. 
There  was  a marked  marginal  gingivitis,  together  with  a congestion 
of  the  whole  of  the  gums.  There  was  a free  discharge  from  the 
pockets  around  the  teeth.  This  patient  had  a well-developed  arch 
and  there  was  marked  attrition.  The  skiagrams  show  that  the 
alveolar  process  is  already  involved  and  that  the  destruction  of 
bone  has  advanced  to  a considerable  extent  in  the  lower  incisor 
region  (fig.  716). 


'Fig.  716. — Skiagrams  of  the  case  shown  in  fig.  715. 


In  the  case  shown  in  fig.  717  the  clinical  appearances -suggest 
that  the  disease  is  more  advanced  than  in  the  preceding  case.  The 
muco-periosteum  was  more  swollen  and  congested.  The  inter- 
dental papillae  have  quite  disappeared,  but  the  gum  margin  on  the 
labial  aspects  of  the  teeth  just  fails  to  cover  the  necks  of  the  teeth. 
The  skiagrams  fig.  718  show  that  the  bone  destruction  is  much  more 
advanced  than  the  gum  recession. 

Fig.  719  illustrates  an  advanced  condition.  The  skiagrams 
show  the  extensive  destruction  of  the  teeth  sockets.  Those  marked 
(a)  and  (b)  also  illustrate  a point,  namely,  that  the  calculus  only 
extends  to  just  under  cover  of  the  gum  margin.  Earefying  osteitis 
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around  the  roots  of  a maxillary  molar  is  shown  at  (c)  (fig.  720). 
This  case  illustrates  some  features  which  are  of  interest  from  the 
point  of  view  of  prognosis.  Th©  patient,  a man  aged  34,  was  a 


Fig.  718.— Skiagrams  of  the  case  shown  in  fig.  717. 

compositor  by  trade,  and  was  subject  to  dyspepsia.  Beyond  a well- 
defined  marginal  gingivitis  the  gums  were  normal  in  colour  and 
firm  in  consistency.  The  teeth  were  smothered  with  calculus;  the 


Fig.  717. 
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gum  margin  was  above  the  necks  of  the  teeth,  and  the  interdental 
papillae  had  disappeared. 

In  the  case  shown  in  fig.  721  the  patient:  was  a mouth-breather 
{ind  complained  of  bleeding  from  the  region  of  the  mandibular 


Fig.  719. 


(c) 


Fig,  720. — Skiagrams  of  the  case  shown  in  fig.  719. 

incisors.  The  teeth  had  been  regulai’ly  cleaned.  The  gums  were 
well  up  to  the  level  of  the  necks  of  the  teeth,  and  the  interdental  f 
papillae  were  not  destroyed.  There  was  mai’ked  gingivitis  around  | 


CHRONIC  GENERAL  PERIODONTITIS 


553 


the  mandibular  incisors  where  pus  was  present.  An  examination 
with  a probe  showed  that  there  was  extensive  destruction  of  the 
alveolar  process  in  the  region  of  the  mandibular  incisors,  while  in 
the  rest  of  the  mouth  the  bone  was  unaffected. 


Fig.  722. — Skiagrams  of  the  case  shown  in  fig.  721. 

In  the  case  shown  in  fig.  723  the  alveolar  procesrs  on  the  mesial 
aspect  of  the  lateral  incisor  has  been  completely  destroyed,  and 
infection  of  the  bone  • around  the  apices  of  the  lateral  and  central 
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incisors  has  followed.  This  patient  presented  a well-defined  dento- 
alveolar  abscess,  with  the  pulps  of  the  teeth  alive. 

(D)  SEQUELS. 

The  various  local  and  general  sequelae  that  may  arise  from  the 
presence  of  sepsis  in  the  mouth  are  discussed  in  chapter  XXV. 
But  there  is  one  point  upon  which  particular  stress  must  be  laid 
hero,  and  that  is  that  the  absence  of  objective  symptoms  is  no 
proof  that  damage — and  possibly  irreparable  damage— is  not  in 


Fig.  723. 


progress.  Patients  will  carry  pus  in  their  mouths  for  years  without 
apparent  harm,  but  eventually  general  symptoms  may  appear. 
The  following  case  is  typical: — 

A man,  aged  about  36,  at  the  beginning  of  1909  developed  a swelling  in  the  left 
maxilla,  and  examination  of  the  mouth  showed  slight  necrosis  in  this  region  with 
general  suppurative  periodontitis,  necessitating  the  removal  of  all  the  teeth.  This 
was  the  previous  history  of  the  patient : his  normal  weight  was  about  13  stone,  he 
was  an  exceptionally  fine  type  of  man  and  had  succeeded  in  carrying  ofi  many 
prizes  in  important  athletic  military  contests.  About  the  beginning  of  1907  he 
discovered  that  he  was  losing  weight,  and  in  February,  1909,  he  weighed  only  about 
9 stone.  During  this  period  his  mouth  had,  he  said,  caused  him  very  little  trouble, 
except  that  he  had  neuralgia  occasionally,  and  his  teeth  had  from  time  to  time 
become  loose.  All  his  teeth  were  eventually  removed,  and  a rapid  improvement  in 
his  general  condition  followed.  On  questioning  this  patient  a very  definite  history 
of  periodontal  disease  spreading  over  a dozen  years  was  obtained. 

This  patienrb  had,  unknown  to  himself,  been  the  subject  of 
periodontal  disease  for  years,  and  for  a long  period  he  had  been 
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aible  to  combat  the  absorption  of  tbe  toxic  matter,  probably  by  the 
production  of  antibodies,  and  so  remain  immune.  After  a time 
this  immunity  had  broken  down  and  the  toxic  material  became 
rapidly  destructive  to  the  tissues. 

(E)  PATHOLOGY 

Considerable  light  has  been  thrown  on  the  pathology  of  peri- 
odontal disease  by  studying  the  disease  in  animals. 

(1)  Horses. — In  the  course  of  an  examiijation  of  nearly  500 
skulls  of  horses  which  bad  worked  in  London  it  was  found  that 
approximately  one -third  presented  some  degree  of  periodontal 
disease,  ranging  from  a slight  destruction  of  the  gingival  margin 
to  the  most  aggravated  form  of  the  disease. 

The  first  sign  of  mischief  is  a slight  injury  to  the  gingival 
margin,  resulting  in  the  destruction  of  the  muco-periosteum  filling 


Fig.  724.' — Portion  of  maxilla  of  horse,  showing  destruction  of  the  bone  around 
the  teeth.  The  disease  is  most  marked  in  the  neighbourhood  of  the  first  molars. 

up  the  intervals  between  the  teeth.  These  spaces  are  usually  seen 
in  the  maxilla  on  the  buccal  side  and  in  the  mandible  on  the  lingual 
side.  In  the  spaces  formed,  food,  &c.,  collects  and  undergoes 
fermentation,  leading  to  the  destruction  of  the  adjacent  tissues, 
so  that  in  time  a marked  space  is  formed  between  the  teeth  into 
which  fodder  or  other  material  may  become  firmly  wedged  (figs.  724 
and  725).  As  the  disease  progresses  the  periodontal  membrane 
becomes  more  and  more  involved,  leading  to  extensive  destruction 
of  the  bone;  the  teeth  loosen,  and  the  infection  spreads  in  the 


‘ From  Trans.  OJonto.  Soc. 


Fig.  726.' — Portion  of  the  mandible  of  a horse  with  the  muco-periosteum  in 
position.  The  effect  of  the  food  packing  in  the  soft  tissues  is  well  shown. 

more  liable  to  attack  than  the  maxilla,  and,  as  far  as  my  own 
observations  go,  more  spaces  are  met  with  between  the  anterior 
premolars  than  between  the  molars,  but  the  spaces  formed  between 
the  premolars  do  not  apparently  set  up  the  same  amount  of  trouble 
as  those  found  towards  the  back  of  the  mouth.  In  the  maxilla 
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maxilla  to  the  antrum,  setting  up  suppuration,  and  in  the  mandible 
to  the  body  of  the  bone,  causing  an  abscess. 

If  a horse  in  which  the  disease  is  advanced  be  examined,  the 
muco-periosteum  is  seen  to  be  inflamed  and  thickened  (see  fig.  726) 
and  a profuse  muco-purulent  discharge  will  be  noticed  around  the 
teeth,  the  breath  being  extremely  offensive.  The  mandible  is  much 


Fig.  725.' — Portion  of  the  mandible  of  a horse  showing  food  packed  between 
the  teeth. 


From  Trans.  Odmto.  Soc. 
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spaces  seem  to  occur  with  the  greater  frequency  towards  the  bachj 
of  the  series.  As  a result  of  the  spaces  the  teeth  become  painful 
to  pressure,  and  the  function  of  mastication  is  interfered  with, 
leading  in  many  cases  to  marked  irregular  wear  of  the  teeth.  In 
some  cases  only  one  or  two  spaces  are  seen,  in  others  huge  gaps 
occur  between  nearly  all  the  teeth. 

The  incisors  may  be  attacked  by  periodontal  disease.  The 
effect  on  the  incisors  is  very  similar  to  that  seen  in  the  human 
subject;  the  alveolar  process  disappears;  the  teeth  loosen,  become 
forced  out  of  place,  and  are  finally  lost.  ® 

The  facts  that  the  ispaoes  start  on  the  buccal  sides  of  the  upper 
teeth  and  on  the  lingual  aspects  of  the  lower  teeth  and  that  the 
bone  destruction  is  greatest  in  the  region  where  the  food  is  most 
liable  to  collect,  would  seem  to  suggest  that  food  lodgment  plays  an 
important  part  in  the  causation  of  the  disease. 

In  the  horse  the  disease  would  seem  to  be  mainly  local  in  origin. 
The  injury  of  the  muco-periosteum  is  probably  due  to  foreign  bodies 


Fig.  727. — Normal  gums  i»  a cat. 


in  the  diet.  It  may  arise  from  food,  prepared  in  the  form^  of  chaff 
or  grains  of  corn,  becoming  wedged  in  the  “ gingival  trough.”  To 
the  fermenting  food  in  the  spaces,  infection  is  added  from  organisms 
present  in,  or  introduced  into,  the  mouth  and  from  the  toxins  so 
produced  the  tissue  destruction  proceeds.  With  the  loss  of  the 
teeth  a nidus  for  the  accumulation  of  debris,  &c.,  no  longer  exists, 
and  healing  occurs. 

(2)  Cats  and  Dogs. — Amongst  domestic  cats  and  dogs  peri- 
odontal disease  is  extremely  prevalent.  H.  Gray,  a veterinary 
surgeon  who  has  a considerable  experience  of  the  disease  in  these 
animals,  is  of  the  opinion  that  in  cats  it  is  most  frequently  seen  in 
the  highly  bred  pet  animals  that  are  fed  on  soft  food;  the  ordinary 
domestic  cat  fed  on  a meat  diet  keeping  comparatively  free  from 
the  disease.  The  explanation  is  that  the  soft  diet  clings  about  the 
teeth,  stagnation  areas  are  formed,  and  a marginal  gingivitis  results. 
Such  a condition  is  well  shown  in  figs.  727  and  728. 
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Amongst  dogs  the  disease  is  seen  most  often  in  the  pampered 
lap  dogs,  and  in  the  short-muzzled  breeds,  such  as  the  pugs  and 
bull  dogs,  more  especially  in  the  non-functional  teeth,  namely,  the 
incisors.  Dogs  living  on  a flesh  diet,  which  gives  plenty  of  exer- 
cise to  the  jaws,  are  invariably  free  from  the  disease. 

Amongst  cats  and  dogs,  therefore,  the  disease  is  evidently 
closely  connected  with  the  soft  pap  diet  which  clings  about  the 
teeth,  and  ferments  and  injures  the  gingivae. 

(3)  Wild  Animals  . — In  animals  kept  in  captivity  periodontal 
disease  is  of  frequent  occurrence,  and  the  Museum  of  the  Boyal 
College  of . Surgeons  of  England  contains  an  excellent  series  show- 
ing the  disease  in  a wide  range  of  animals,  i.e.,  herbivora,  rodents, 
marsupials,  monkeys,  the  small  carnivora,  &c. 

It  will  be  noticed  that  in  the  skulls  of  captive  animals  affected 
by  the  disease  the  bone  destruction  is  usually  most  advanced  around 
the  areas  where  the  greatest  force  of  mastication  is  exerted  and 


Fig.  728. — Marginal  gingivitis  in  a cat. 


consequently  where  the  soft  tissues  surrounding  the  teeth  are  most 
likely  to  be  injured.  The  frequency  of  the  disease  in  captive 
animals  and  the  comparative  immunity  of  animals  in  the  wild 
state,  taken  in  conjunction  with  the  limitation  of  the  disease  to 
the  masticating  area,  point  to  the  disease  being  closely  associated 
with  the  character  of  the  food  given  to  captive  animals.  This  food 
is  generally  of  a softer  character,  needing  less  rending  and  tearing 
than  the  food  which  the  animals  would  obtain  in  the  wild  state, 
consequently,  the  teeth  are  less  used  ^ind  the  natural  cleansing 
operations  are  not  performed.  When  captive  wild  animals  are 
given  food  of  a character  similar  to  their  natural  food,  as  in  the 
case  of  the  large  carnivores  which  are  fed  on  a diet  of  fresh  meat, 
they  are  almost  entirely  free  from  the  disease. 

The  study  of  the  disease  in  animals  would  seem  to  show  that 
it  is  purely  local  in  origin,  that  is,  it  is  due  to  food  lodgment;  the 
lodged  food  undergoes  fermentation  and  putrefaction  and  the  tissues 
are  damaged.  This  view  is  supported  by  the  condition  of  the  gums 
and  teeth  of  cattle  in  parts  of  America,  where  owing  to  the  pene- 
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tration  of  the  tissues  by  the  barbed  crowns  of  Hordeum  juhatum^ 
destruction  of  the  teeth  sockets  occurs  and  tho  teeth  are  lost.  G. 
Thomson^  states  that  periodontal  disease  is  common  in  horses 
running  almost  wild  in  countries  liable  to  prolonged  drought.  The 
animals  under  these  conditions  dig  up  roots,  and  in  chewing  the 
grit  and  sand  injure  the  gums  and  start  periodontal  disease. 

(4)  Man  . — There  are  one  or  two  important  clinical  facts  in 
connection  with  the  disease  in  man  which  may  assist  in  the 
endeavour  to  trace  the  pathology  of  the  disease.  In  non-mouth- 
breathers  the  disease  commences  in  the  molar  region  and  gradually 
spreads  to  the  anterior  teeth,  while  in  mouth-breathers  the  disease 
commences  at  an  earlier  date  and  often  remains  for  some  period 
limited  to  the  anterior  teeth.  The  commencement  of  the  disease 
in  the  non-mouth-breathers  occurs  in  the  region  where  lodgment 
of  food  is  liable  to  occur,  and  probably  here  the  initial  lesion  is  an 
injury  to  the  gingivae  from  food  debris. 

The  fact  that  in  mouth-breathers  the  disease  commences  in  the 
incisor  region  is  instructive.  If  the  mouth  of  a child  affected  with 
mouth-breathing,  but  with  functional  molars,  be  examined,  a 
gingivitis  will  be  noticed  limited  to.  the  incisor  teeth,  especially  the 
mandibular  ones.  The  absenoe  of  gingivitis  in  the  molar  region 
is  due  to  the  fact  that  the  function  of  this  part  of  the  mouth  is 
being  properly  performed;  the  friction  of  mastication  and  possibly 
the  rubbing  of  the  buccal  mucous  membrane  against  the  gums 
removes  the  superficial  layers  of  epithelium,  and  stimulates  a 
healthy  reaction  in  the  tissues.  In  the  front  of  the  mouth  the 
normal  friction  of  the  lips  against  the  gums  is  absent,'  the  surface 
epithelium  accumulates  together  with  the  debris  of  food  and  micro- 
organisms, and  injury  results  to  the  gingivae.  As  long  as  mouth- 
breathing continues  the  gingivitis  persists  owing  to  the  constant 
injury,  and  eventually  the  periodontal  membrane  becomes  involved. 
There  is  little  doubt,  therefore,  that,  with  mouth-breathers,  the 
initial  stage  of  the  disease  is  a localized  injury  to  the  gingivae  of  the 
anterior  teeth. 

In  considering  the  pathology  of  this  disease,  due  weight  must 
be  given  to  the  degree  of  resistance  of  the  osseous  tissue,  as  it  prob- 
ably plays  an  important  part  in  the  rate  at  which  the  disease 
progresses.  An  examination  of  dried  specimens  certainly  suggests 
that  the  more  compact  the  osseous  tissue  the  greater  the  barrier 
to  the  spread  of  the  disease.  The  question  then  arises  whether 
the  tissues  of  the  tooth  socket  are  as  resistant  to  disease  as  we 
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migibt  naturally  expect  them  to  be.  Although  no  definite  data  | 
bearing  on  this  point  exist,  there  are  certain  phenomena  which  | 
tend  to  show  that  the  tissues  in  many  people  lack  normal  resist- 
ance. It  is  an  axiom  that  to  maintain  a part  in  health  the  function 
of  that  part  must  be  maintained.  There  is  little  doubt  that  in 
naodern  times  the  teeth  and  surrounding  tissues  are  not  called  upon 
to  perform  their  normal  functions,  with  the  natural  result  that  the 
tissues  are  deprived  of  a normal  blood  supply  and  consequently 
suffer  in  vitality.  The  bone  surrounding  the  teeth  is,  as  we  know, 
a tissue  of  transient  structure,  depending  for  its  very  existence  on 
the  teeth  themselves.  It  is  therefore  reasonable  to  assume  that 
there  is  a very  close  relationship  between  functional  activity  and 
the  resistance  of  the  tissues.  With  our  present  diet,  this  function 
is  not  properly  brought  into  play,  as  a very  ^small  amount  of 
mastication  is  necessary  with  foods  prepared  as  they  are  to-day. 
This  loss  of  the  function  of  the  teeth  must  seriously  affect  the 
structure  of  the  bone  forming  the  alveolar  process,  and  render  it 
less  resistant  to  attack.  Clinical  observation  supports  this  view. 

In  mouths  which  show  that  the  function  of  mastication  is  duly 
performed,  the  alveolar  process  is  well  developed,  and  if  such 
mouths  are  attacked  by  periodontal  disease  the  progress  of  the 
disease  is  not  rapid.  On  the  other  hand,  in  individuals  who 
masticate  imperfectly,  the  bony  coverings  of  the  teeth  are  thin  and 
sparse,  and  the  disease  when  once  started  progresses  rapidly.  An 
examination  of  maxilla  and  mandible  will  confirm  this  statement, 
the  roots  being  found  in  places  quite  bare  of  bone,  and  yet  showing 
no  sign  of  inflammatory  changes.  It  seems  probable,  therefore, 
that  imperfectly  formed  teeth  sockets  play  an  important  part  in 
the  progress  of  the  disease,  inasmuch  as  their  power  of  resistance 
is  considerably  diminished. 

There  is  another  point  to  be  considered  in  connection  with  the 
resistance  of  the  bone,  viz.,  that  any  inimical  condition  affecting 
the  osseous  system  is  likely  to  show  itself  in  the  alveolar  process 
at  an  early  age,  the  reason  being  that,  as  pointed  out  above,  the 
alveolar  process  is  a transient  structure. 

(F)  BACTEEIOLOGY 

The  Relation  of  Micro-organisms  to  the  Disease  ; 

i- 

Parasitology 

A cover-slip  preparation  made  from  a case  of  periodontal  disease  i 
will  reveal  a heterogeneous  assortment  of  organisms.  In  fig.  729 
such  a preparation  is  presented,  under  the  dark  ground  illumination. 
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and  W.  J.  Penfold,  who  kindly  examined  the  slide,  has  identified 
the  following  types  of  organisms  : — 

(1)  Treponemata  of  macrodentium  and  microdentium  varieties, 
so-called  spirochaetes  of  the  mouth. 

(2)  Vibrio-s  and  spirillary  forms. 

(3)  Bacilli  in  great  variety. 


Fig.  729. 


(4)  Filamentous  forms.  • 

(5)  Cocci  of,  various  sizes,  the  grouping  of  which  cannot  be 
determined  without  cultivation  methods. 

The  large  round  bodies  in  the  preparation  are  blood  cells. 

The  discharge  from  the  same  pocket  was  examined  by  means  of 
transmitted  light  and  revealed  the  presence  of  Entamoehce  huccalis, 
A drawing  of  four  stages  of  one  amoeba  is  reproduced  in  fig.  730. 

36 
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In  a paper  published  in  the  Dental  Record,^  F.  E.  Taylor 
suggests  a classification  of  organisms  associated  with  periodontal 
disease  imder  four  headings  : — 

(1)  Leptothrices,  (2)  Spirochaetes,  (3)  Amoebae,  (4)  Bacteria. 

(1)  Leptothrices. — These  organisms  have  recently  been. studied 
by  Goodrich  and  Moseley.^  They  grow  in  several  forms — as 
threads,  as  coccoid  bodies,  as  flower  heads,  as  a bottle-brush  shaped 
form,  and  as  fusiform  bodies.  They  are  found  in  profusion  in  the 
pockets  and  on  the  teeth  removed  in  the  treatment  of  the  disease. 

(2)  Spirochcetes. — The  most  important  work  on  spirochaetes  in 
conuection  with  periodontal  disease  has  been  done  by  Drew  and 
Grif&n.^ 

They  found  at  least  six  species,  viz.,  SpirochcBta  huccalis, 
S.  Vincenti,  8.  refringens,  Treponema  macrodentium,  T.  micro- 
dentium  and  T.  mucosum.  The  authors  adopt  the  term  Spirochaete 
for  an  elongated  sinuous  organism  provided  with  an  undulating 
membrane  but  possessing  no  flagella,  the  term  Treponema  for  a 
sinuous  organism  with  no  undulating  membrane  but  with  terminal 
flagella. 

In  addition  to  the  above  the  authors  noticed  two  flagellate 
organisms  which  they  believed  had  not  been  previously  described, 
one  of  these  organisms  bearing  a'  striking  resemblance  to  the 
trypanosomes. 

(3)  Amoehce. — Eecently  Barrett  and  Smith,  Bass  and  Johns, 
and  others  have  called  attention  to  the  frequency  of  the  association 
of  amoebse  with  pyorrhoea  alveolaris,  and  it  has  been  claimed  that 
the  cause  of  periodontal  disease  is  Entamoeba  huccalis.  In  1849 
Gros  first  observed  amoebae  in  the  mouth.  Sternberg  (1862)  found 
them  in  the  sordes  about  teeth. 

The  active  forms  of  A.  huccalis  are  from  o2p,in  diameter; 

they  average  about  15  ft  They  have  a distinct  ectoplasm  which  is 
well  seen  when  the  organism  is  in  motion.  The  organism  is  hyaline 
and  retractile.  The  endoplasm  is  granular  and  shows  many  food 
vacuoles,  but  no  contractile  vacuole.  The  nucleus  is  well  defined 
and  shows  a thick  greenish  membrane  containing  a great  deal  ol 
chromatin.  A small  centriole  is  situated  near  the  centre  of  the 
nycleus.  The  motility  is  sluggish  and  the  pseudopodia  are  blunt. 
The  cysts  of  the  organism  have  never  been  seen  in  jthe  mouth. 

A causal  relationship  of  A.  huccalis  to  periodontal  disease  was 
claimed  on  the  grounds  that:  — 


’ May  1,  1918. 

- Journ.  Roy.  Micro.  Soc.,  October  18,  1916. 
^ Journ.  Roy.  Micro.  Soc.,  April,  1917. 
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(1)  It  was  always  present  in  th^e  disease'. 

(2)  Tde  adnoiinistiration  of  om,etiin  and  tihei  application  of  the  drug 
to  tli-e  pockets  cured  the  disease. 

The  points  against  A.  buccalis  being  the  cause  are  that:  — 

(1)  It  is  frequently  found  in  mouths  with  healthy  gums. 

(2)  Emetin  does  not  cur©  the  condition,  although  it  may  remove 
the  amoebae  if  the  drug  is  applied  locally. 

(3)  The  A.  buccalis  is  not  always  present. 

Indeed,  the  whole  of  the  evidence  brought  forward  by  those  who 
wish  to  establish  its  causal  relationship  with  periodontal  disease 
is  most  unconvincing  and  it  is  extremely  doubtful  whether  any 
such  relationship  exists. 

(4)  Bacteria.  The  bacteria,  present  may  be  Streptococci 
(always).  Staphylococcus  albus  and  aureus,  Micrococcus  catar- 
rhalis,  vibrios,  fusiform  and  other  bacilli. 

In  a series  of  thirty-three  cases  recorded  by  Eyre  and  Payne^ 
the  following  organisms  were  regarded  as  responsible  for  periodontal 
disease:  — 

Cases. 


Micrococcus  staphylococcus  pyogenes  aureus  ...  ...  ...  ...  2 

,,  catarrhalis  9 

,,  ,,  and  Streptococcus  pyogenes  longus  ...  ...  11 

Streptococcus  pyogenes  longus  ...  .^. 7 

,,  lanceolatus  pneumonice  (pneumococcus)  ..  ...  ...  4 


In  a recent  communication  L.  S.  Medalia^  gives  the  results  of 
his  study  of  115  cases.  He  found  that  the  organism  most  fre- 
quently met  with  was  the  pneumococcus  (Streptococcus  lanceolatus 
pneumoniae),  107  times  out  of  115.  The  results  of  his  investiga- 
tion are  as  follows  : — 

Cases. 


Pneumococcus  strepto -lanceolatus  pneumonice  ...  26 

,,  and  staphylococcus...  ...  ...  ...  ...  ...  67 

,,  and  streptococcus  ...  ...  ...  ...  ...  ...  3 

,,  staphylococcus  and  streptococcus  ...  ...  ...  10 

,,  and  Micrococcus  catarrhalis  1 

Staphylococcus  and  ,,  ,,  2 

Staphylococcus  aureus  ' ...  ...  ...  2 

Streptococcus  and  staphylococcus 1 

Sterile ...  ...  ...  ...  ...  3 


It  will  be  noted  that  the  bacteria  found  in  the  pus  from  cases  of 
periodontal  disease  are  identical  with  those  which  are  responsible 
for  ordinary  suppuration  in  other  parts  of  the  body. 


* Proc.  Roy.  Soc.  Med.  (Odonto.  Sect.),  vol.  iii,  p.  36. 
Dental  Cosmos,  1913,  p.  24. 
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To  isum  up,  investigations  into  Parasitology  afford  no  evidence 
that  periodontal  disease  is  caused  by  a specific  organism. 

Resume. 

A general  survey  of  the  morbid  anatomy,  pathology,  and  clinical 
appearances  of  periodontal  disease  leads  to  the  conclusion  that  the 
initial  lesion  in  man  is  injury  to  the  gingival  margin,  which  results 
in  the  formation  of  a stagnation  area.  In  this  area  material 
collects  from  which  toxins  are  formed,  and  the  tissue  changes  which 
follow  are  identical  with  those  produced  by  periodontal  disease  in 
the  lower  animals.  In  the  area  immediately  beyond  the  ulcerating 
surface — for  as  such  it  must  be  regarded — the  tissues  react  and 
form  a protective  barrier,  and  the  progress  of  the.  disease  is  governed 
by  the  efficiency  of  this  barrier.  The  reaction  of  the  tissues  depends 
upon: — 

(1)  Their  inherent  vitality. 

(2)  The  degree  of  functional  activity — ^^the  greater  the  flow  of 
lymph  through  the  area  .the  greater  will  be  the  accumulation  of 
antibodies. 

(3)  The  severity  of  the.  infection. 

In  many  cases  of  periodontal  disease,  more  especially  in  young 
adults,  the  natural  defence  the  tissues  suffices  to  prevent  the 
undue  absorption  of  toxins  or  organisms  via*  the  bone.  But  the 
discharge  from  the  mouth  is  swallowed  with  the  saliva  and  con- 
sequently the  gastric  mucous  membrane  is  continually  being 
damaged.  Sooner  or  later  the  defence  of  the  tissues  at  this  part 
breaks  down  and  eventually  the  whole  intestinal  tract  becomes 
involved. 

The  tissues  of  many  patients  seem  to  be  incapable  of  raising  an 
effective  barrier  even  in  mild  cases.  In  cases  where  the  natural 
defences  of  the  tissues  around  the  teeth  are  inadequate,  the  toxins 
pass  directly  into  the  general  circulation. 

(G)  ETIOLOGY 

Considerable  diversity  of  opinion  exists  as  to  the  cause  of 
chronic  general  periodontitis. 

In  reviewing  the  pathology  of  the  disease  in  animals  it  has  been 
shown  that  the  lesion  is  caused  by  injury  from  the  food.  When 
cats  and  dogs  are  fed  on  a diet  of  fresh  flesh,  their  natural  food, 
they  are  invariably  free  from  the  disease,  but  as  soon  as  soft  pap 
food  is  substituted  the  animals  become  a prey  to  the  disease.  Ir 
the  horse  the  disease  can  clearly  be  traced  to  injury  from  the  food, 
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the  particular  form  in  which  the  food  is  given  being  responsible'  for 
the  injury.  Under  natural  conditions  horses  feed  upon  grasis  which 
is  torn  up  in  long  strands  and  in  a pliable  state,  and  is  masticated 
and  disposed  of  without  injury  to  the'  soft  tissues.  Under 
“ civilized  ” conditions  horses  frequently  cannot  be  put  out  to  grass 
and  the  food  is  often  given  in  the  form  of  hay  and  straw  (chaff) 
cut  up  into  short  lengths.  Chaff  in  short  stiff  lengths  is  very  likely 
to  cause  injury  to  the.  muco-periosteum  through  being  pre'ssed 
into  spaces  between  the  teeth.  This  view  of  the  causation  of 
the  disease  in  horses  is  supported  by  the  fact  that  the  disease  is 
prevalent  wherever  the  conditions  are'  such  that  fragments  of  thorn 
become  mixed  with  the  food.  Similarly,  ais  previously  mentioned, 
cattle  in  parts  of  America  are  subject  to  the  disease  owing  'to  the 
penetration  of  the  tissues  by  th©  barbed  crowns  of  Hiordeum 
juhatum.  In  the  horse  the  disease'  is  clearly  to  be  attributed  in 
a very  large  measure  to  the  physical  character  of  th©  food. 

In  man,  too,  the  evidence  points  to  the  disease  being  started  by 
injury  of  the  gingival  margin  from  food  debris,  or  by  the  local  action 
of  toxins  as  seen  in  the  marginal  gingivitis  of  mouth-breathers . 

The  prevalence  of  the  disease  is  probably  due  to  the  character 
of  the  diet  of  the  present  day.  Much  of  our  foo'd  is  now  pne'pared 
in  isuch  a manner  that  it  readily  accumulateis  around  th'ei  teeth  and 
is  of  a character  which  easily  undergoes  fermentation.  The  food 
thus  prepared  requires  but  little  mastication,  with  the  result  that 
the  tissues  in  and  around  the  teeth  are  deprived  of  an  adequate 
blood  supply  and  are  thus  rendered  less  resistant  to  attack^.  As 
soon  as  the  disease  has  started,  the  formation  of  abnormal  pockets 
favours  the  accumMation  of  debris,  thus  increashag  the  basis  of 
infection  and  so  accelerating  the  action  of  the  toxinis. 

It  is  necessary  here  to  consider  wherein  lies  the'  difference 
between  caries  and  periodontal  disease,  seeing  that  both  are  trace- 
able to  the  lodgment  of  food.  It  is  pphablo'  that  the  deciding 
factior  is  the  preidominance  of  particular  foodsit'uffs'.  On  ciarb'O- 
hydrates  enzyme  action  results  in  the  production  mainly  of  lactic 
acid,  whde  on  proteins  enzyme  action  results^  in  the'  formation  of 
ptomaines  which  are  alkaline  in  reaction.  If  we  turn  to  the'  food 


1 Evidence  in  favour  of  this  is  shown  in  a series  of  skulls  of  Londoners  of  the 
sixteenth  and  seventeenth  centuries.  Periodontal  disease  in  the  region  of  the 
molars  is  extremely  common  in  the  skulls,  but  the  disease  is  chronic  in  character 
and  the  bone  shows  distinct  reaction  to  injury.  In  the  majority  of  these  skulls  the 
function  of  mastication  was  efficiently  carried  out  as  is  shown  by  the  attrition  of 
the  teeth. 
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ckE  modem  timie©  we  noticie  a very  di&tincti  increasie  in  tihei  number 
of  made-up  disfies  with  a corresponding  decrease  of  plain  freish- 
cooked  food.  A large  proportion  of  the  animial  food  is  imported  and 
has  been,  kept  in  an  ice-bound  condition.  Such  food  undergoes 
putrefactive  changeis  more*  quickly  than  frcish  animal  food. 

Attention  has  been  drawn  to  the  intimate  relationship  between 
periodontal  disease  and  mouth-breathing,  and  the  increase  in  the 
number  of  individuals  who  are  mouth -breathers  has,  imdoubtedly, 
added  to  the  incidence  of  the  disease. 

(H)  TEEATMENT 

In  the  ■ section  on  the  morbid  anatomy  and  pathology  of  the 
disease,  it  was  pointed  out  that  the  formation  around  the  teeth 
of  “ pockets,”  which  inevitably  become  stagnation  areas,  is  the 
outstanding  feature  of  the  disease.  Until  these  “ pockets  ” 
or  staginlation  areas,  have  been  eradicated,  it  does  not  seem 
reasonable  to  claim  that  a cure  has  been  effected,  and  as 
it  is  almost  impracti cable  to  eradicate  them  actual  cures  of  peri- 
odontal disease  are  rare,  though  well-directed  treatment  may  keep 
the  disease  in  check.  Eeference  has  also  been  made  to  the 
imporltant  role  which  mouth -breathing  plays  in  the  promotion  of 
the  disease.  It  has  also  been  shown  that  the  progress  and  severity 
of  the  disease  is  greatly  influenced  by  the  degree  - of  resistance 
offered  by  the  tissues. 

Treatment,  therefore,  should  he  directed  towards  promoting 
efficient  drainage,  raising  the  resistance  of  the  tissues  and.  ensuring 
proper  nasal  breathing. 

With  regard  to  the  breathing  I am  firmly  convinced  that  in  all 
cases  of  mouth-breathing,  even  if  the  patient  is  addicted  to  this 
habit  for  a few  hours  a day  only,  there  is  very  little  hope  of 
checking  the  disease ; moreover,  in  such  cases  the  general  symptoms 
seem  more  pronounced.  It  is  essential,  therefore,  to  ensure  proper 
nasal  breathing.  Where  the  patient  breathes  by  the  mouth  the 
nasal  cavity  must  be  examined  and  any  ohstiruction  removC'd.  Some 
patients  persist  in  the  habit  of  mouth-breathing  after  a free  nasal 
passage  has  been  obtained.  The  habit  can,  however,  often  bC’  over- 
come by  the  use  of  an  oral  screen.  This  appliance  is  made  as 
follows:  Models  of  the  teeth  and  gums  are  obtained,  the  models 
being  fixed  together  with  the  teeth  slightly  open  at  the  front,  to 
simulate  the  relation  of  the  teeth  when  the  mandible  is  at  rest. 
The  necessary  dies  and  counterdies  are  obtained  and  a piece  of 
aluminium  is  struck  to  fit  the  surface  of  tlie  teeth  and  gums.  The 
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appliance  is  inserted  just  before  going  to  rest.  The  results  obtained 
are  most  satisfactory. 

The  therapeutic  measures  to  be  adopted  may  be  divided  into 
(1)  Local  and  (2)  General. 

(1)  Local  Treatment 

Local  treatment  consists  in  the  promotion  of  asepsis  as  far  as 
practicable  by  securing  efficient  drainage.  Efficient  drainage 
relieves  the  tissues  of  the  constant  injury  arising  from  the  toxic 
matter  around  the  teeth  and  the  tissues  react  more  readily.  It 
may  be  confidently  affirmed  that  the  more  thoroughly  the  pockets 
are  kept  free  from  sepsis,  the  greater  will  become  the  prospects  of 
staying  the  progress  of  the  disease.  In  theory  efficient  drainage 
would  seem  an  easy  matter  to  establish ; in  practice,  however,  such 
is  not  the  case.  The  local  remedies  employed  should  be  directed 
towards : — 

(a)  Freeing  the  teeth  from  salivary  calculus  and  other  debris. 

(b)  Keducing  the  depth  of  the  pocket. 

(c)  Cleansing  the  pocket. 

(d)  Massage  of  the  gums. 

(a)  The  removal  of  salivary  cialculus  allows  the  pockets  to  drain 
more  freely  and  facilitates  irrigation  of  the  pockets.  The  scaling 
must  be  done  thoroughly  and  special  care  taken  to  remove  any 
calculus  in  the  interstitial  spaces.  Where  there  is  much  gingivitis 
it  is  advisable  to  delay  the  scaling  until  the  gingivitis  has  been 
reduced  by  appropriate  treatment,  and  the  general  resistance  raised 
by  improving  the  general  health.  The  operation  of  scaling  can 
then  be  carried  out  more  efficiently  and  with  less  laceration  of  the 
tissues. 

(b)  In  considering  methods  for  reducing  the  depth  of  the  pockets, 
it  must  be  remembered  that  the  pockets  are  deepest  at  the  most 
inaccessible  parts,  i.e.,  in  the  interspaces.  The  regular  use  of 
astringents  will  often  produce  good  results.  Tannic  acid  in  the 
form  of  a powder  may  be  used  and  should  be  rubbed  into  the  gums 
for  two  minutes  once  a day,  the  treatment  being  continued  for  at 
least  two  months.  If  at  the  end  of  this  period  the  gum  margins 
have  shrunk,  the  application  may  be  reduced  from  once  a day  to 
twice  a week.  As  tannic  acid  is  liable  to  leave  an  indelible,  stain 
on  linen,  patients  using  it  should  be  warned  against  wiping  their 
hands  on  linen. 

The  free  removal  of  the  redundant  gum  with  scissors  and  small 
knives  is  an  excellent  method  of  reducing  the  depth  of  the  pocket, 
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especially  where  there  is  considerable  destruction  of  the  membrane 
on  the  labial  aspects.  The  actual  cautery  is  another  useful  method 
of  destroying  the  gum  margins;  this  method  is  especially  useful 
in  the  interproximal  spaces. 

(c)  Eegular  cleansing  of  the  pockets  and . interproximal  spaces 
by  the  patient  is  an  essential  part  of  the  local  treatment.  First, 
the  spaces  betweien  the  teeth  must  be  freed  of  food  debris  by  means 
of  “floss  silk”;  the  gums  should  then  be  well  squeezed  between 
the  thumb  and  first  finger  with  a downward  pressure  on  the  upper 
teeth  and  an  upward  pressure  on  the  lower  teeth.  The  next  step 
is  to  “ irrigate  the  pockets.”  If  the  irrigation  can  be  easily  carried 
out  no  special  fluid  is  necessary  and  a free  flushing  with  sterilized 
water  would  be  effective.  The  most  efficient  method  is  to  flush  the 
poicket  with  peroxide  of  hydrogen  (vols.  x),  using  a hypodermic 
syringe.  The  needle  of  the  syringe  is  passed  well  into  the  pocket 
and  gentle  pressure  exerted.  The  use  of  force  is  to  be  deprecated 
as  it  is  essential  that  any  granulation  tissue  that  may  be  present 
should  not  be  broken  down.  But  as  a hypodermic  syringe,  cannot 
be  readily  manipulated  by  patients  it  is  generally  necessary  to  try 
an  easier,  if  less  efficient-,  means  of  irrigation. 

A good  plan  is  to  have  the  pockets  wiped  out  with  a wisp  of 
cotton-wool  dipped  in  hydrogen  peroxide,  the  cotton-wool  being 
wound  round  a fine  broach.  It  is  necessary  to  give  patients  very 
precise  instructions.  The  broa,ch  should  be-  of  the  type  ordinarily 
used  for  root  canal  dressings.  The  method  of  winding  the  wool 
on  the  broach  should  be  demonstrated.  The  following  plan  is 
suggested.  Spread  a wisp  -of  cotton-wool  along  the  palmar  surface ' 
of  the  terminal  phalanx  of  the-  first  finger  of  the  left  hand;  place 
the  broach  on  the  centre  -of  the  wool;  fold  the  cotton-wool  over 
the  broach;  bring  the  thumb  on  to  the  broach  and  then  run  tlie 
thumb  with  the  broach  up  the  palmar  aspect  of  the  first  finger; 
the  fragment  of  wool  over  the  point  should  then  be  turned  down 
so  as  to  prevent  the  point  sticking  through. 

Such  detailed  instructions  may  seem  hardly  necessary,  but  , 
experience  teaches  that  the  success  -of  this-  method  of  treatment 
depends  in  a large  measure  on  the  skill  of  the  patient  in  twisting 
the  wool  on  to  the  broach. 

The  patient  should  be  shown  exactly  where  aiid  how  to  apply  . 
the  peroxide  of  hydrogen  and  instiucted  to  pay  special  attention  ; 
to  the  irrigation  of  the  spaces  between  tlie  posterior  teetli.  The 
hydrogen  peroxide  to  be  used  should  be  poured  into  a small  > 
receptacle,  and  any  left  unused  should  be  thrown  away  and  not  \ 
returned  to  the  bottle.  The  pockets  should  be  cleansed  at  least  'i 
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onoe  a day,  the  best  time  being  shortly  before  retiring  for  the  night. 
If  the  patient  will  only  carry  out  this'  method  of  cleansing  the 
spaces  thoroughly  and  regularly,  a marked  improvement  may  be 
confidently  anticipated. 

(d)  Massage  of  the  gums  by  regular  rubbing  with  the  fingers 
and  with  the  tooth-brush  will  assist  in  improving  the  condition  of 
the  gum  margins. 

(2)  General  Treatment 

General  treatment,  directed  towards  the  removal^of  systemic 
intoxications,  and  a general  improvement  in  health.  The  nearer 
the  health  approaches  to  the  normal  standard  the  greiater  becomes 
the  resistance  of  the  tissues  and  their  power  to  react.  An  impair- 
ment of  the  general  health  implies  a lowering  of  the  resistance'  of 
the  tissues  and  of  their  power  to  react,  and  it  is  very  important 
therefore  that  steps  should  be  taken  to  improve^  the'  general  health 
as  far  as  possible.  But  this  part  of  the’  treatment  belongs  to  the 
province  of  the  general  medical  attendant. 

Vaccinertherapy  has  been  freely  used  during  recent  years.  This 
me'thod  of  treatment  aims  at  assisting  the  tissues  to  defend  the'm- 
selves  against  the  a'Ctio'n  of  bacteria  and  their  products.  The 
miethod  of  procedure  suggested  by  J.  W.  Eyre^  is  aiS'  follows : 
The  patient  is  inS'tructed  to  grasp ‘the  lip  opposite  the  affected 
teeth  with  the  forefinger  and  t'humb  of  each  hand  and  draw  it  away 
from  the  gums;  in  some  cases  a smalLroll  of  absorbent  cotton- wool 
is  packed  into  the  sulcus  be'tween  the  alveolar  process  and  the  lip. 
The  gum  margin  is  next  wuped  with  a sterile  swab  of  co’tton-wool 
mounted  on  th'C  end  of  a stick,  and  the  gum  itself  dried'  with  a 
s.econd  sterile  swab.  Then  with  another  swab  firm  pressure  is 
made  on  the  gum  over  the  root  of  the  t'Ooth.  The  first  drop  or  two 
of  pus  that  e'xudeis  is  moppeid  up  with  a third  sterile,  swab  and  the 
pressure  contmued,  and  the  pus  that  next  exudes  is  coUectied  on 
still  another  sterile  swab,  or  by  means  of  a stout  platinum  needle. 
This  pus  is  employed  for  the  purp'ose'  of  making  coverslip  films. 
Finally,  more  pus  is  expressed  in  a similar  way  and  used  to  inocu- 
late tubes  of  nutrieint  media.” 

The  most  satisfactory  method  is  to  extract  a tooth  when  t'his  is 
practicable,  for  preference  a molar,  and  take  a culture  from  the 
space  between  the  roots  or  from  near  the  apex  of  the  tooth.  Pure 
cultures  of  the  various  micrococci  present  are  t'heni  obtained  secun- 
dum artem.  The  patient’s  serum  is  next  examined  with  a view  of 
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obtaining  evidence  of  the  presence  of  antibodies  to  some  or  any  of 
the  organisms  isolated  which  would  indicate  actual  and  active 
infection.  In  this  connection,  opsonins,  amboceptors,  and  agglu- 
tinins are  the  most  useful  antibodies,  in  the^  order  mentioned.  The 
organism  towards  which  a low  index  (O' 5 or  lower)  or  a high  index 
(1*3  or  higher)  is  recorded  is  usually  regarded  as  the  possible  origin 
of  infection  and  from  this  organism  a vaccine  is  prepared.  (K.  W. 
Goadby  suggest®  that  if  more  than  one  organism  show  a low  index 
a mixed  vaccine  of  the  several  organisms  should  be  obtained.)  If 
two  or  more  organisms  are  asisociated,  as  is  frequently  the  case,  a 
separate  vaccine  of  each  should  be  prepared,  and  if  subsequent 
observations  of  the  index  towards  each  bacterium  are  recorded, 
the  dosage  of  either  vaccine  may  be  modified  as  may  be  necessary. 
In  all  cases,  and  particularly  if  improvement  is  slow,  further 
bacteriological  examination  of  the  case  should  be  made  from  time 
to  time. 

The  vaccines  are  prepared  in  doses  of  varying  strength,  each 
dose  bemg  placed  in  a small  sterile  glass  bulb.  The  dose  depends 
upon  the  responsible  organism.  For  the  most  commonly  encoun- 
tered infecting  micro-organisms  Eyre  recommends  doses  as  follows  : 


Micrococcus  catarrhalis  if  apparently  the  sole 
infecting  organism  ...  ...  * 

M.  catarrhalis  associated  with  streptococcus  ... 
M.  paratetragenus  ...  ... 

M.  pyogenes  aureus... 

Streptococcus  lanceolatus  pneumonice  (with  which 
Streptobacillus  malce  (Goadby)  is  probably 
identical)... 

S.  pyogenes  long  us 

.Bacillus  pneumonice 
B.  pyocyaneus 


5 

10 

Millions. 

25 

50 

10 

25 

50 

75 

10 

25 

50 

— 

50 

100 

250 

500 

5 

10 

25 

50 

5 

10 

25 

50 

5 

10 

50 

100 

10 

50 

100 

250 

The  injection  of  the  vaccine  must  be  carried  out  under  strictly 
aseptic  precautions. 

As  to  the  value  of  vaccine  therapy  in  periodontal  disease  there 
is  extreme  divergence  of  opinion.  Vaccine  therapy  aims  at  assist- 
ing the  tissues  to  defend  themselves  against  the  action  of  bacteria 
and  their  products.  It  is  essential  for  success,  therefore,  that  we 
should  know  the.  causative  organisms  of  the  disease  which  has  to 
be  treated.  There  is  reason  to  believe  that  periodontal  disease  is 
not  caused  by  any  special  organism,  but  if  it  is  due  to  a 
specific  organism,  that  organism  has  not  yet  been  identi- 
fied. In  the  treatmient  of  i3eriodontal  disease  vaccine  therapy 
therefore  fails  to  satisfy  the  most  important  requirement.  It  may 
be  urged  in  favour  of  vaccine  treatment  that  the  infection  in  the 
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pockets  is  causing  local  injury,  and  that  vaccines  will  check  the 
injury  by  raising  the  resistancei  of  the  tissues  in  the  neighbourhood 
of  the  tooth.  The  difficulty  here  lies  in  the  fact  that  thei  infection 
is  invariably  mixed,  and  the  vaccine  therapist  must  needs  prepare 
a vaccine  of  all  the  oTganisms  found.  The  practice,  however,  is 
to  use  a vaccine  of  the  predominant  organism  or  perhaps  of  two  of 
them,  and,  under  theise  conditions,  the  treatment  is  necessarily 
incomplete.  But,  granting  that  vaccine  treatment  is  occasionally 
successful,  the  pockets  still  remain,  and  no  amount  of  vaccine  treat- 
ment will  remove  them. 

Apart,  however,  from  any  consideration  which  may  be  regarded 
as  more  or  less  theoretical,  the  question  arisies  whether'  vaccines 
lead  to  good  results  in  the  treatment  of  periodontal  disease.  I 
have  had  personal  experience  of  many  cases  of  periodontal  disease 
which  were  treated  with  vaccines,  and  in  no  single  case  was  a cure 
effected  and  in  only  a few  cases  could  I detect  any  improvement. 

When  vaccine  treatment  is  carried  out  concurrently  with  local 
remedies  and  improvement  results,  it  is  extremely  difficult 
adequately  to  lassess  the  amount  of  improvement  which  should  be 
ascribed  'to  the  local  measures  on  the  one  hand  and  to  the  vaccines,  on 
the  other.  It  is  the  general  experience  that  the  majority  of  cases 
treated  with  energetic  local  measures  will  show  a rapid  improve- 
ment. 

In  the  treatment  of  the  general  condition  arising  from  mouth 
infection  vaccines  may  undoubtedly  be  extremely  useful. 

In  papers  advocating  the  treatment  of  periodontal  disease  by 
vaccines  it  is  constantly  *claimed  that  a large  percentage  of  the 
cases  have  been  cured.  Manifestly  much  depends  upon  the  exact 
meaning  placed  by  the  practitioner  on  the  word  “cured,”  and 
reference  to  this  point  has  already  been  made  (see  p.  566).  Eyre 
and  Payne^  do  not  take  the  view  there  expressed,  but  class  as 
“cured  ” all  cases  where  “ the  affected  teeth  are  firm  so  that 
mastiioation  is  painless  and  the  mouth  comfortable,  nO’  pus  can  be 
expressed  from  the  sockets,  the  pains  and  other  symptoms  of  ill- 
health  have  disappieared,  and  the  patienti  feels  ‘quite  well/”  In 
such  cases  the  patients  are,  in  my  opinion,  relieved  only  and  not 
cured.  The  pockets  remain  and  recurrence  of  trouble  is  only  a 
matter  of  time. 

The  method  of  treatment  to  be  adopted  in  a case  of  periodontal 
disease  will  depend  upon  the  conditions  present. 
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(1)  Cases  Favourable  for  Treatment 

A oasi©  may  be  regaorded  as  favourabile  for  treatment  if  the  follow- 
ing conditions  are  found  : — 

(a)  The  pockets  around,  the  teeth  are  shallow.  . _ 

{h)  The  arch  is  well  developed,  and  the  function  of  mastication 
is  ethciently  performed. 

(c)  There  are  indications  of  recuperative  powers  on  the  part  of 
the  patient. 

(d)  The  patient  is  a noisie-breather. 

As  the  pockets,  which  are  the  real  cause  of  the  trouble  cannot 
be  removed,  treatment  resolves  itself  into  a question  of  drainage. 
The  more  thoroughly  the  pockets  are  cleansed,  the  greater  will  be 
the  chance  of  staying  the  progress,  of  the  disease.  The  teeth  must 
be  thoroughly  scaled,  and  the.  patient  instructed  to  carry  out  the 
following  daily  routine  : — 

(a)  Pass  silk  between  the^  tc'eth  to  free  the  space®  of  debris. 

(b)  Squeeze  the  gums  so  as  to  expel  as  much  material  as 
possible  from  the  po'ickets. 

. (c)  Brush  the  teeth  and  gums  thoroughly  with  a stiff  brush. 

(d)  Irrigate  each  space  with  peroxide  of  hydrogen,  as  suggested 
on  p.  568. 

(e)  Twice  a week  apply  to  the  pockets  a 2 per  cent,  solution 
of  iodine  in  alcohol. 

These  simple  measures,  if  faithfully  carried  out,  will  suffice  to 
arrest  thei  disease'  in  favourable  cases.  I have  tried  raising  the 
resistance  of  the  tissues  by  means  of  vaccines  and  Bier’s  meth(',d 
of  congestion,  but  I am  not  satisfied  that  these  cases  showed  greater 
improvement  than  others  where  the  treatment  was  limited  to 
irrigation.  Thorough  cleanliness  of  the  pockets  is  the  keynote  in' 
treatment,  and,  if  this  is  achieved,  an  arrest  in  the  progress  of  the 
disease  may  be  expected. 

(2)  Cases  not  Favourable  for  Treatment 

Cases  which  are  not  favom’able  for  treatment  are  those  which 
show  well-marked  signs  of  rarefying  osteitis  with  general  and  local 
conditions  indicating  that  the  tissues  possess  little  recuperative 
power;  also  all  cases  of  persistent  mouth -breathing.  It  will  be  j 
convenient  to  group  these'  cases  under  two  separate  headings,  viz  : ' 

(a)  Cases  unassociated  with  apparent  symptoms;  and  ~ 

(b)  Cases  in  which  a causal  relationiship  to  other  diseases  has  ; 

been  established.  7 
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(a)  Cases  unassociated  with  apparent  symptoms 

As  regai’ds  cases  falling  under  this  heading,  there'  are  certain 
points  which  must  be  kept  clearly  in  mind  in  endea,vouring  to  arrive 
at  the  right  line  of  treatment.  Although  efficient  irrigation  may 
check  the  discharge  from  the  tissues,  and  some  advantage'  may  be 
gained  in  an  attempt  to  raise  the  resistance  of  the  tissues  by  the 
aid  of  auto  or  hetero-dnoculatiou,  all  such  efforts  will  fail  to  stop 
the  advance  of  the  disease'.  Under  these  circumstances  the  question 
arises  whether  it  is  justifiable  to  continue  a course'  of  treatment 
which,  at  the  best,  can  do  no  more  than  slow  down  the  progress  of 
the  disease.  My  own  view  is  that  such  a course  of  treatment  cannot 
be  justified  for  two  reasons : (1)  Because  a potential  source  of 

infection  remains  which  may  become  active  at  any  moment,  and  (2) 
because  the  destruction  of  the  alveolar  process  is  proceeding  and 
thus  increasing  the  difficulty  of  providing  artificial  dentures  which 
will  be  efficient  and  comfortable. 

(6)  Cases  in  which  a causat  relationship  to  other  diseases  has  been 

established 

In  this  class  of  case  it  is  absolutely  necessary  that  the  dental 
sepsis  should  be  completely  removed.  After  reviewing  the  cases 
which  have  come  under  my  notice  during  the  last  ten  years  and 
carefully  considering  the  results  of  different  methods'  of  treatment, 
I am  driven  to  the  ^conclusion  that  the  removal  of  the  affected  teeth 
at  the  earliest  opportunity  is  the  right  course  to  adopt,  and  that 
any  other  line  of  treatment  will  prove  to  be  unsatisfactory.  A 
typical  O'xample  of  this  class  of  case  is  as  follows  : A young  adult 
is  suffering  from  rheumatoid  arthritis  and  the  mouth  shows  signs 
of  general  periodontal  disease'  accompanied  by  rarefying  osteitis  in 
a marked  degree.  The  case  is  one  in  which  the  potential  source  of 
trouble — that  is,  the  pocketS' — cannot  be  removed  by  treatment'.  The 
choice  here  lies  between  retaining  ;the  teeth  and  running  serious  risk 
of  an  aggravated  arthritic  condition  on  the  one  hand,  or,  on  the 
other  hand,  removing  the  teeth  and  ensuring  useful  joints.  In  my 
opinion,  the  latter  course  alone  can  be  justified,  as  artificial  dent'ures 
can  be  provided,  but  not  new  movable  joints. 

In  carrying  out  extraction  in  these  cases  the  following  course 
should  be  adopted : The  miouth  is  made  as  healthy  as  possible'  by 

thorough  irrigation  of  the  pockets  with'  hydrogen  peroxide.  The 
premolars  and  molars  are  next  removed  and  the  mouth  is  allowed 
to  heal.  Models  of  the  mouth  are  then  taken  with  the  incisors  in 
place  and  bites  are  obtained.  The  advantage  of  proceeding  on.  theise 
lines  is  that  you  avoid  the  difficulty  which  would  be  experienced  in 
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gauging  the  correct  height  of  the  bite  the  removal  of  the 

front  teieth.  The  anterior  teietih  are  then  removed  and  denture's 
inserted  as  soon  as  possible.  The  number  of  teeth  which  can  safely 
be  removed  at  one  sitting  depends  largely  upon  the  individual  case. 
Where  the  “ power  of  repair  ” is  at  a low  ebb  the  extractions,  must 
be  carried  out  by  easy  stages,  but  where  there,  is  ample  “power  of 
repair”  the  extractions  may  be  carried  out  more  expeditiously.  I 
incline  to  the  view  that  extensive  extractio.ns  at  one  sitting  should 
be  avoided  unless  theire  are  special  reasons,  for  adopting  that  course. 
It  is  said  that  trouble  in  the  bone  is  likely  to  follow  extensive 
extractions  in  these  cases  unless  the  resistance  of  the  tissues  is  first 
raised  by  a course  of  vaccine  treatment,  but  that  is  not  my  experi- 


Fig.  730a. 


ence.  I am  disposed  to  think  that,  where  trouble  in  the  bone 
O'ocurs  as  a reisult  of  extracitions,  it  is  almost  always  due  to  the 
damage  inflicted  on  the  tissues  by  the  operation.  A rise  in  tempera- 
ture seldom  follows  the  extractions  if  the  mouth  is  kept  clean. 
Occasionally  a rise  in  temperature  does  occur,  as  is  well  shown  in 
fig.  730a.  The  patient  was  suffering  from  a corneal  ulcer,  and  the 
removal  of  eaeh  batch  of  teeth  was  followed  by  a rise  in  temperature. 

In  oases  where  general  trouble  is  traoeiable  to  the  mouth  it  has 
been  my  practice  to  re.tain  the  anterior  teeth  provided  that  the  bone 
destruction  is  slight.  The  argument  in  favour  of  retaining  the  teeth 
in  these  cases  is  ,that  the  pockets  around  the  anterioi'  teeth  are 
easily  accessible  and  can  be  thoroughly  irrigated  by  the  patient. 

Experience  of  these  cases  has  taught  me,  however,  that  if  the 
patients  are  mouth-breathers  it  is  only  a matter  of  time  before 
extraction  becomes  imperative.  It  would  therefore  seem  sounder 
treatment  to  remove  all  tlie  teeth  and  make  certain  that  the  patient 
is  free  from  dental  sepsis. 
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I am  well  aware  'that  treatment  by  free  extraction  of  all  teeth 
which  are  the  source  of  sepsie,  as  suggested  above,  is  opposed  to 
the  teachings  of  many  practitioners.  With  thosiC'  who  hold  that 
local  treatment  will  often  result  in  a removal,  or  at  least  an 
improvement  in  the  general  condition,  I fully  agree,  but^ — and  this 
is  the  important  fact' — the  source  of  sepsis  has  not  been  eradicated. 
The  sC'psiis  may  p'Osisibly  be  leissened  in  degree,  but  nevertheless  it 
remains  and  musti  continue  to  dam'age'  thei  tissues^  slowly  but'  surely. 
The'  damage  to  the'  tissues  is  progressive,  and  when,  through  the  loss 
of  the  teeth,  a natural  cure  of  the  teeth  is  effected,  the  damage  of 
the  tissues  may  be  irreparable.  Dental  practitioners  cannot  be 
justified  in  allowing  such  a conditiop.  to  be  brought  about,  and  it 
is  our  duty  to  place  clearly  before  the  patients  the  ris'ks  they  run. 

Before  leaving  the  question  of  treatment,  reference  must  be  made  • 
to  ionic  medication  in  the  treatment  of  periodontal  disease.  My 
colleague,  Mr.  Norman  Bennett,  of  whose  judgment  I have  a high 
opinion,  adopts  the  following  technique  in  treatment.  The  teeth 
are  freed  of  calculus  and  the  mo'uth  rendered  as  healthy  as  possible. 

It  is  not  necessary — in  many  cases  it  is  not  possible — to  remove 
all  calculus  as  a preliminary  to  treatment;  the  process  can  be  more 
completely  accomplished  during  the  course  of  treatment;  indeed, 
small  areas  of  marginal  gingivitis  which  do  not  respond  will  often 
be  found  to  be  covering  a small  deposit  of  undiscovered  calculus. 

A 5 per  cent.  aqueouS'  solution  of  zinc  chloride'  is  generally  'employed, 
but  is'alts  of  copper^ — such  as  thei  sulphat'C — or  of  silver,  may  be  usC'd. 

A few  contiguous  teeth  S'hould  be  isolatie'd  and  kept  moderat'ely  dry 
by  means  of  napkins,  wool  rolls,  'or  bibulous  paper.  Absolute  dry- 
neisis  is  not  ne'Cessary,  but  too  much  mois'ture  will  not'  only  dilute 
the  drug  unduly,  but  also  allow  the  current  to  pass  superficially 
instead  of  through  the  'tissues.  The  current  having  been  turned  on 
and  the  rheostat  control  advanced  a short  distance,  the  electrode, 
previously  wrapped  round  with  a small  quantity  of  cotton- wool, 
should  he  dipped  in  the  solution  and  applied  to  the  gum  at  least 
a quarter  of  an  inch  from  the  neck  of  the  tooth;  it  should  then  be 
slid  carefully  over  the  gum  until  the  neck  of  the  tooth  is  reached  and 
passed  down  into  the  pocket  round  the  tooth.  The  most  important 
parts  are  the  approximal  pockets.  It  is  usually  convenient  to  treat 
about  half  a dozen  teeth  at  a time,  dealing  first  with  the  labial  or 
buccal  aspects  and  the  approximal  pockets,  and  completing  on  the 
lingual  aspects.  The  amount  of  current  registered  with  any  given 
voltage  varies  inversely  with  the  resistance  of  the  body.  This  resis- 
tance itself  varies  with  different  patients  and  with  the  same  person 
at  djifferent  times.  The  amount  of  current  that  can  be  tolerated  is 
usually  from  one  to  five  milliamperes.  It  will  usually  be  found  that 
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a current  of  one  milliampere  is  not  felt  at  all;  more  than  five 
cannot  usually  be  borne,  except  perhaps  in  the  molar  region.  A 
current  of  three  milliamperes  is  usually  sufficient  for  therapeutic 
effect,  and  tolerable  to  the  patient. 

A current  of  low  electro -motive  force  having  been  tried  at  the 
outset,  it  can  be  gradually  raased  by  moving  the  rheostat  control 
until  sufficient  is  obtained.  It  should  be  remembered  that  most 
pain  will  be  felt  when  the  needle  is  first  applied  (the  “ make  ” of 
the  current),  leiss  when  it  is  broken,  and  least  of  all  during  the 
passage  of  the  current,  so  long  as  the  electrode  is  stationary.  That 
is  why  the  needlei  should,  every  timei  iti  has  been  dipped  in  the 
solution,  be  first  applieid  to  the  gumsi  and  then  moveid  to  the  tooth. 
If  a large  drop  of  liquid  is  hanging  on  the  needle  a considerable 
* amount  of  pain  may  be  felt  at  the  first  contact.  Care  should  be 
taken  to  move  the  needle  smoothly  from  one  tooth  to  the  next 
without  making  contact  or  even  altering  the  area  of  contact  more 
than  necessary,  because  the  current  is  felt  more  severely  when 
passed  through  a small  area  than  a large.  When  the  teeth  are  very 
sensitive  it  is  sometimes  necessary  to  apply  the  needle  first  and 
then  gradually  turn  the  current  on  from  zero  ; in  this  way  pain  may 
be  minimized. 

By  taking  groups  of  teeth  in  succession  the  whole  mouth  may 
be  'treated  in  about  three-quarters  of  an  hour,  but  it  is  often  desir- 
able to  spend  the  greater  part  of  the  time  over  the  most  seriously 
affected  teeth,  three  or  four  minutes  being  devoted  to  a single  tooth. 
The  only  visible  sign  noticeable  is  a slight  whitening  of  the  edge  of 
the  gum,  and  a kind  of  whitie  deposit  spreading  from  the  C'dge.  It 
is  only  very  rarely  that  any  sensation  is  felt  in  the  hand  of  the 
patient  holding  the  negative  electrode'.  It  is  desirable,  however, 
that  rings  should  be  removed. 

The  application  should  be  repeated  every  second  or  third  day 
for  a fortnight,  then  less  frequently  until  about  ten  or  a dozen 
applicationis  extending  'Over  five  or  six  weeks  have  been  made.  In 
this  period  it  will  be  possible  to  judge  results,  and  if  considerable 
improveme'nt  cannot  be  obtained  in  that  time  or  even  less,  it  is 
not  likely  to  be  gained  at  all. 

The  aiction  of  ionization  is  probably  to  istimulate  the  soft  tissues 
around  tihe  teeth  and  sterilize  the  contents  of  the  pockets,  the  drug 
exercising  an  astringent  action.  It  is  questionable  whether  it 
possesses  advantages  over  the  local  treatment  recommended  on 
p.  567.  One  constantly  hears  that  the  patient  has  undergone  ionic 
treatment  and  is  cured,  but  on  inquiry  no  regular  treatment  is  being 
carried  out.  In  these  patients  the  “ pockets  ” around  the  teeth 
still  exist,  and  if  not  regularly  cleansed  the  disease  must  progress. 
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CHAPTER  XIX 

Diseases  of  the  Gums  and  Adjacent  Mucous  Membrane 

Hypertrophy  of  the  Gums — Gingivitis — Stomatitis — Leucoplakia — 
Pemphigus — Purpura — Scurvy — Perforating  Ulcer — Tubercle — 
Syphilitic  Lesions — Aneurism 

(A)  HYPERTEOPHY  OF  THE  GUMS 

True  hypertrophy  of  the  gums  consists  in  a general  overgrowth 
of  that  portion  of  the  gums  which  covers  the  alveolar  process.  Good 
examples  of  this  disease  are  represented  in  figs.  731  to  734,  which 
delineate  the  mouths  of  two  brothers  aged  7 and  9,  respectively,  who 
came  under  observation  in  1892.  In  a younger  brother  seen  five  years 
later  at  the  age  of  six  a similar  condition  was  found,  the  thickening, 
aicoording  to  the  •father’s  statement,  having  begun  as  the  teeth 
erupted.  The  hypertrophied  gum  in  all  three  cases  was  normal  in 
colour,  of  a dense  fibrous  character,  and  was  more  marked  in  the 
front  of  the  mouth.  The  mouths  were  clean  and  there ' was  no. 
tendency  to  bleed  and  no  discharge.  The  boys  were  intelligent  and 
there  were  no  lesions  elsewhere.  The  two  parents  and  the  two 
sisters  were  free  from  any  abnormality  of  the  gums. 

The  hypertrophy  of  the  gums  would  seem  to  start  with  the 
eruption  of  the  teeth.  In  a case  quoted  by  Erichsen,  the  affection 
showed  itself  at  the  age  of  seven  months,  during  the  eruption  of 
the  incisors,  and  in  another  case,  quoted  by  Heath,  the  swelling 
of  the  gums  commenced  at  two  years  of  age  with  the  eruption  of 
the  deciduous  molars.  If  left  untreated,  the  hypertrophy  increases, 
and  in  time  the  teeth  become  completely  hidden. 

The  hypertrophy  may  be  limited  to  a particular  region;  for 
example,  in  a case  recorded  by  A.  Evans^  the  trouble  was' confined 
to  the  molar  region. 

A microscopical  examination  made  by  C.  S.  Tomes  of  one  of 
Heath’s  cases,  showed  that  “ the  growth  closely  resembled  that  of 
the  small  polypi  which  are  sometimes  found  occupying  the  cavity  of 
the  carious  teeth;  it  was  true  hypertrophy  of  the  gum,  and  chiefly 
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of  the  fibrous  portion.  It  sprang  from  the  periosteum  round  the 
neck  of  the  to-oth  just  within  the  margin  of  the  alveoli.  From  this 
point  emanated  a dense  stroma  ot  interlacing  fibres,  covered  by  a 
thin  mucous  and  epitheliar  layer.  ” 

In  many  of  the  accounts  given  of  the  disease,  the  gums  are 
described  as  being  darker  than  the  normal,  and  as  bleeding  freely 


Fig.  731. — F.  S.,  aged  nine  yea^s  (maxilla). 


Fig.  732. — F.  S.,  aged  nine  years  (mandible). 


at  the  lightest  touch.  This  condition  of  the  gums  is  due  to  inflam-  j 
matory  reaction  in  the  hypertrophied  tissue  from  sepsis  in  the  spaces  | 
between  the  teeth  and  gums.  | 

The  combination  of  hypertrophy  of  the  gums  with  superadded  | 
inflammatory  reaction  may  give  rise  to  a most  distressing  condition  j 
of  which  the  following  case,  recorded  by  Heath, ^ is  a good  | 


' Lancet,  1897. 
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example.  The  patient  was  a man,  aged  26,  and,  four  years  before 
being  seen,  he  had  consulted  a surgeon,  who  cut  away  the  hyper- 
trophied gums  of  both  jaws  and  afforded  considerable  relief  to  the 
patient.  Three  months  later,  the  growth  had  recommenced,  and, 
although  it  had  made  steady  progress  for  three  years,  the  patient 
sought  no  further  advice.  On  admission  to  hospital,  the  external 


Fig.  733. — T.  S.,  aged  seven  years  (maxilla). 


Fig.  734. — T.  S.,  aged  seven  years  (mandible). 


deformity  was  well  marked,  and,  on  opening  the  mouth,  the  gums 
of  both  jaws  were  seen  to  be  enormously  hypertrophied,  most  of 
the  teeth  being  loose  and  displaced  (fig.  735).  The  palate  at  a 
cursory  glance  had  the  appearance  of  a cleft  palate,  but  this  was 
due  to  the  fact  that  the  hypertrophied  gum  on  either  side  covered 
the  palate  almost  to  the  median  line. 

A microscopical  examination  of  the  hypertrophied  tissue  showed 
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that  the  mucous  membrane  covering  the  growth  was  healthy,  the 
bulli:  of  it  being  composed  of  delicate  bundles  of  wavy  fibrous  tissue 
which  interlaced.  Between  the  bundles  were  numerous  cells,  in 
some  places  forming  large  clusters.  Numerous  vessels  were  scat- 
tered through  the  growth. 

The  case  recorded  by  Evans  already  referred  to  is  interesting  as 
an  example  of  the  degenerative  changes  that  may  take  place  in  the 
redundant  tissue.  The  tissue  removed  at  the  first  operation  con- 
sisted of  “ translucent  strands  of  fibrous  tissue,”  while  that  removed 
four  years  later  was  ” composed  of  adult  fibrous  tissue  arranged  in 
strands,  between  which  was  some  badly  staining  homogeneous 
material  denoting  some  myxomatous  degeneration ; in  places  were 


Fig.  735. 


some  thickened  arterioles,  and  around  these  some  round-celled  infil- 
tration; the  overlying  mucosa  was  slightly  thickened,  and  beneath 
the  thickened  papillae  was  some  excess  of  round  cells  of  inflammatory 
origin.  The  growth  therefore  was  a fibroma  undergoing  early  myxo- 
matous degeneration,  while  the  growth  first  removed  was  a pure 
fibroma  and  showed  no  degeneration.” 

A case  exhibiting  another  clinical  variety  of  hypertrophy  of  the 
gums  is  shown  in  fig.  736.  This  patient,  a^  man  aged  43,  was  under 
the  care  of  Montagu  Hopson.  He  subsequently  developed  a sarcoma 
in  conneotion  with  the  orbital  plate  of  the  maxilla.  Two  of  his 
children  also  showed  slight  hypertrophy  of  the  gums. 

Hypertrophy  of  the  gums  is  at  times  correlated  with  abncr- 
malities  of  other  tissues.  In  three  cases  recorded  by  Murray^  wdiicb 
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occurred  in  three  children  (two  girls  and  a boy),  the  condition  was 
associated  with  molluscum  fibrosum  and  defective  mentality. 

In  the  well-known  case  of  -Juba  Pastrana,  hypertrophy  of  the 
alveolar  process  and  overlying  soft  tissues  was  accompanied  by  exces- 
sive development  of  the  hair.  A similar  condition  existed  in  an 
Indian  girl,  Kras,  aged  seven  years,  mentioned  by  Parreidt.^  The 
hypertrophied  gums  were  accompanied  by  a well-developed  growth, 
of  hair  on  the  body. 

Treatment. — Microscopical  sections  demonstrate  that  the  hyper- 
trophied gum  springs  from  the  alveolar  margin.  In  treatment,  there- 
fore, the  affected  alveolar  process  must  be  removed  with  the  excess 
of  gum,  as  the  trouble  is  likely  to  recur  if  the  gum  only  is  removed. 


Fig.  736. 


(B)  EEACTION  OF  THE  GUMS  AND  ADJACENT  MUCOUS 
MEMBEANE  TO  INJUEY— INFLAMMATION. 

A general  inflammation  of  the  mucous  tissue,  of  the  mouth  is 
cafled  “stomatitis,”  but  when  the  inflammation  is  limited  to  the 
gums  it  is  usually  termed  “ gingivitis.” 

(1)  GINGIVITIS. 

This  condition  may  be  general,  or  may  be  limited  to  the  gum 
margin — “ marginal  gingivitis.’* 

(a)  Marginal  gingivitis  is  a common  affection,  and,  if  not  treated, 
leads  to  chronic  periodontitis. 

Pathology. — In  a mouth  that  is  functional,  the  constant  friction 
of  efficient  mastication  and  the  friction  of  the  mucous  membrane 


’ Deutsche  Monatsschrift  filr  Z ahnheilkunde,  1886,  Jahrgang  iv,  H.  2. 
2 From  Trans.  Odonto.  Soc. 
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of  the  cheeks  and  lips  against  the  gum  margins,  assisted  no  doubt 
by  tile  free  flow  of  “ currentis  of  saliva,”  remove  all  debris,  and  keep 
the  gingival  margins  in  a healthy  condition.  Abnormal  conditions, 
such  as  mouth-breathing,  and  fuctionless  teeth,  lead  to  the  accumu- 
lation of  food  debris,  &c.,  at  the  gingival  margin;  the  material  thus 
lodged  undergoes  fermentative  and  putrefactive  changes,  the  soft 
fissue  is  injured,  and  inflammatory  reaction  follows.  Such  a condi- 
tion is  well  marked  in  mouth-breathers.  If  the  mouth  of  a child 
suflering  from  nasal  obstruction  be  examined,  -a  marginal  gingivitis 
will  be  found  around  the  anterior  maxillary  and  mandibular  teeth, 
while  the  gingival  margin  at  the  posterior  part  of  the  mouth  will  be 
found  quite  healthy,  providing  that  the  function  of  mastication  is 
properly  performed.  In  a mouth-breather,  the  natural  friction  of 
the  lips  against  the  gums  is,  to  a great  extent,  in  abeyance,  with 
the  result  that  the  debris  around  the  teeth  is  not  removed  and  a 


Fig.  737.  — («)  alveolar  process  ; (6)  free  margin  of  gum  ; 

(c)  dental  ligament ; {d}  calculus. 

condition  arises  which  causes  injury  to  the  gingival  margin.  The 
gingivitis  so  often  associiated  with  many  fevers  arises,  partly  at  least, 
from  a similar  cause.  The  fevers  frequently  bring  about  a condition 
which  induces  mouth-breathing  and,  a “ slop  ” diet  being  necessary, 
the  ordinary  functions  of  the  mouth  are  not  performed,  and  food 
naturally  collects  at  the  gingival  margins. 

Although  gingivitis  is  generally  the  direct  result  of  lodgment  of 
food  debris,  &c.,  it  may  also  arise  from  toxic  material  circulating  in 
the  blood.  In  reference  to  this  G.  V.  Black  remarks  that  the 
gingival  organ,  in  common  with  other  glandular  structures,  seems  to 
possess  the  function  of  'selecting  and  eliminating  from  the  blood 
certain  poisons,  as  evinced  in  mercurial  gingivitis.  The  elimination 
of  the  poisons  or  toxins  leads  'to  hypergemia  or  inflammation.  As  a 
result  of  hyperaemia,  or  chronic  inflammation,  a dark-coloured 
calculus  forms  under  the  free  margin  of  the  gums  (fig.  737).  It  is 
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not  yet  known  precisely  ihow  tliis  calculus  is  formed.  It  may  be  a 
product  solely  of  the  inflammatory  condition  of  the  gingival  tissues, 
or  a union  between  the  calcium  salts  of  the  saliva  and  the  inflam- 
matory exudation.  The  calculus  when  formed  acts  as  a local  irritant 
and  increases  the  morbid  condition.  In  certain  conditions  the  cal- 
culus does  not  form. 

Varieties. — The  inflammation  is  usually  catarrhal  in  character. 
It  ma^  become  purulent,  while  in  certain  patients  there  is  a tendency 
to  hypertrophy;  large  tagis  of  tissue  are  formied  between  the  inter- 
spaces of  the  teeth,  and  the  gum  encroaches  upon  the  surface  of  the 
teeth  so  that  the  teeth  are  partly  hidden.  This  form  is  usually 
designated  “ chronic  hypertrophic  gingivitis  ” (fig.  738).  The  so- 


Fig.  738. 

called  “ polypus  of  the  gum  ” is  a localized  “ chronic  hypertrophic 
gingivitis.” 

Causes. — (i)  Local. — Mechanical  irritants,  such  as  the  accumu- 
lation of  calculus  and  food  debris  at  the  necks  of  the  teeth ; over- 
hanging edges  of  fillings  and  badly  adjusted  crowns;  the  injudicious 
use  of  clamps,  ligatures,  &c.,  and  chemical  irritants. 

(ii)  General. — The  prolonged  administration  of  mercury,  lead 
and  iodides.  Marginal  gingivitis  is  a frequent  accompaniment  of 
certain  general  diseases,  such  as  diabetes,  nephritis. 

Si^ns  and  Symptoms. — The  free  margins  of  the  gums  are  red 
and  painful  and  bleed  freely  with  the  lightest  touch.  Slight  pressure 
will  cause  a thick  creamy  discharge  to  exude  around  the  necks  of  the 
teeth. 

Treatment. — The  treatment  of  gingivitis  is  to  remove  the  cause 
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if  possible.  When  mouth-breathing  is  the  cause,  promp't  attention  ■ 
must  be  directed  to  the  relief  of  the  nasal  obstruction,  while,  if  the  m 
disease  is  due  to  a general  cause,  general  treatment  must  be  adopted.  ■ 
Locally,  attention  must  be  paid  to  the  hygiene  of  the  mouth  and  M 
special  care  taken  to  free  the  ispaces  between  the  teeth  from  all  ; 
foreign  matter.  The  pockets  around  the  teeth  may  be  syringed  with 
hydrogen  peroxide  and  an  astringent  mouth-wash  prescribed.  In  ; 
marked  cases,  the  application  of  powdered  tannic  acid  to  the  gums  ; 
twice  a day  will  also  prove  a useful  remedy.  Where  there  is  con-  ^ 
siderable  discomfort  amounting  at  times  to  pain,  the  application  of  i 
a lotion  composed  of  equal  parts  of  tincture  of  iodine  and  spirits  of 
camphor  will  be  found  beneficial.  Where  the  inflammation  is  of  a 
proliferative  character,  it  is  advisable,  in  addition  to  the  above  treat- 
ment, to  cut  oS  with  a small  pair  of  curved  scissors  the  tags,  of  gum  ; 
which  are  present  in  the  interstices  of  the  teeth,  and  freely  scarify 
the  other  portion  of  the  gum.  ‘ ; 

' An  acute  attack  of  gingivitis  may  arise  from  direct  infection,  for  ' ' 
example,  the  gonococcus.  Under  these  conditions,  the^  infection  f 
rapidly  spreads  to  the  periodontal  membrane,  the  teeth  becoming  | 
loose  and  bathed  in  pus.  There  is  marked  salivation  and  a rise  of  k 
temperature.  The  treatment  that  answers  well  is  thorough  irriga-  | 
tion  of  the  tooth  sockets  with  hydrogen  peroxide  and  the  application  a 
of  nitrate  of  silver,  10  gr.  'to  the  ounce,  twice  daily.  a 

Lead  Poisoning  in  Relation  to  the  Gum  Margins. — In  chronic  a 
lead  poisoning  a blue  or  slate-coloured  line  often  appears  on  the  .fl 
gums.  The  manner  in  which  the  line  is  formed  is  not  quite  deal’.  9 
It  is  suppoised  that  the  lead  brought  by  the  blood  to  the  gingival  9 
margin  is  converted  into  a sulphide'.  The  line  i;s  more  frequently  seen  9 
on  the  lower  gums  than  on  the  upper,  and  in  the  incisor  region  more  9 
than  in  the  molar.  In  addition  to  the  blue  line,  lead  poisoning  9 
usually  presents  other  symptoms,  such  as  colic  and  wrist-drop,  the  9 
latter  being  due  to  paralysis  of  the  extensor  muscles  of  the  wrist.  In  9 
rare  cases  the  blue  line  is  present,  but  no  other  symptoms ; in  such  9 
cases  great  care  must  be  taken  to  eliminate  all  other  possible  causes.  9 
In  indiv'duals  who  take  diachylon  to  produce  abortion  the  charac-  9 
teristic  blue  line  on  the  gum  is  frequently  present.  9 

The  blue  line  must  be  diagnosed  from  (i)  a delicate  line  of  blue  fl 
at  the  margin  of  the  gums  and  teeth  but  not  involving  the  gums,  9 
which  occurs  in  persons  exposed  to  white  lead  dust  for  a few  hours.  9 
This  line  is  merely  lead  sulphide  deposited  upon  the  gums  and‘j9 
disappears  on  rinsing  the  mouth.  . 

(ii)  A deposit  under  the  margin  of  the  gums,  which  is  found  in^H 
persons  who  clean  their  teeth  with  charcoal. 
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(iii)  A deposit  simiilar  to  (ai),  occaHring  in  miners  and  others 
exposed  to  carbon  dust. 

(iv)  The  line  caused  by  copper  and  bismuth  poisoning. 

It  must  be  noted  that  the  blue  line'  does  noti  appear  if  the  teeth 
are  missing,  and  that  it  is  most  prominetit  when  a source  of  irritation, 
as,  for  instance,  “ tartar,”  exists  around  the  necks  of  the  teeth. 

Treatment  consists  in  removing  the  patients  froQi  the  unhealthy 
surroundings,  when  ithe  line  will  generally  disappear  in  three  or  four 
weeks,  although  in  severe  cases  the  line  may  persist  for  a much 
longer  period. 

(b)  Chronic  gingivitis  is  usually  the  result  of  local  irritation.  It 
is  frequently  seen  in  patients  wearing  artificial  dentures,  and  is  often 
due  to  want  of  cleanliness.  The  gums  are  slightly  swollen  and  are 
red,  congested  and  painful.  A temporary  relinquishment  of  the 
denture  and  the  use  of  astringent  mouth-washes  is  sufficient  to  effect 
a cure.  Any  general  condition  will  need  treatment. 

Artificial  dentures  in  certain  subjects,  more  especially  those  of 
a gouty  or  rheumatic  diathesis,  produce  a peculiar  tenderness  of  the 
gums,  acco'mpanied  by  an  itching  sensation,  the  patients  stating 
that  they  can  only  get  relief  by  removal  of  the  dentures.  Local 
applications  are  of  little  value,  and  the  removal  of  the  denture, 
except,  of  course,  at  meals,  seems  to  be  the  only  means  of  obtaining 
relief. 

A rare  form  of  chronic  inflammation  of  the  gums  has  been  described 
by  Arkovy^  under  the  name  of  “gingivitis  nudata“  The  disease 
usually  has  its  seat  in  the  roof  of  the  mouth  and  spreads  until  it 
involves  the  interdental  papillae,  or  it  may  be  limited  to  the  latter. 
It  appears  at  all  stages  of  life  and  may  continue  for  one  or  two  years. 
With  the  naked  eye  it  is  difficult  to  locate  the  junction  of  the 
affected  with  the  non-affecteid  part,  as  thC'  edges  are  not'  pronounce'd 
and  the  colour  of  the  gums  is  unaltered.  The  pathology  of  the  con- 
dition is  an  entire  absence  of  the  epithelial  covering  of  the  sub- 
mucous tissue,  leaving  the  papillae  exposed. 

The  etiology  is  obscure  : occasionally  it  may  be  traced  to  scalding. 
Dentures  with  rough  surfaces,  or  which  do  not  fit  accurately,  may 
contribute  to  the  production  of  the  disease.  The  symptoms  are  a 
feeling  of  “ continual  burning  with  sensitiveness  of  touch,  especially 
during  meal-times.”  • 

Treatment  should  aim  at  restoring  a layer  of  epithelium  over  the 
denuded  sub-mucous  tissue.  All  irritants,  whether  in  the  form  of 
foods  or  otherwise,  should  be  avoided.  The  foods  taken  must  be^ 


1 rental  Cosmos,  October,  1893. 
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of  a mucilaginous  and  slippery  character,  and  all  medicaments  must  ,) 
be  administered  in  a similar  condition.  \ 

Ulcerative  gingivitis  — Vincent’s  angina This  condition  is 

seldom  found  in  mouths  where  the  gingivae  are  normal.  The  ulcera- 
tion usually  starts  around  badly  fitting  crowns,  in  the  deep  pocket 
posterior  to  the  lower  third  molar,  and  in  mouth-breathers,  around 
the  necks  of  the  lower  incisors,  but  it  may  commence  in  any  | 
position  where  there  is  periodontal  disease — ^in  other  words,  in  pre-  i 
existing  stagnation  areas.  Within  from  twenty-four  to  forty-eight  * 
hours  the  infection  spreads  rapidly  along  the  gingival  margin,  involv- 
ing both  jaws,  and  often  extends  backwards  to  the  pillars  of  the  ; 
fauces,  to  the  hard  palate,  and  the  floor  of  the  mouth.  The  gums 
bleed  readily  and  present  a ragged  margin  of  necrotic  tissue;  the  ■ 
periodontal  membrane  is  rapidly  involved,  and  the  margin  of  the 


Fig.  739.' 


bone  becomes  exposed  (fig.  739).  With  the  gum  condition  are  usually 
associated  lesions  of  the  mucous  surfaces  of  the  fauces,  tonsils,  soft  • 
pala'te  and  pharynx,  which  become  covered  with  patches  of  exudation  ‘ 
forming  u,  y ellowish  to  greenish -yellow  membrane  and  these  may  ■ 
remain  superficial  or  tend  to  spread  into  the  deep  layers  of  the  • 
tissues.  The  breath  has  a most  offensive  odour,  and  pus  and  blood 
well  up  around  the  teeth.  If  left  untreated,  the  teeth  rapidly  , 
loosen  and  are  lost,  and  the  adjacent  tissues  are  deeply  ulcerated  ' 
and  the  lymphatic  glands  enlarged.  The  local  condition  is  attended  : 
by  a rise  in  temperature  varying  from  100°  to  103°  F.,  which  usually  , 
falls  to  normal  about  the  fourth  or  fifth  day.  " 

Taylor  and  McKinstry^  are  of  the  opinion  that  the  primary  lesion 


1 From  Dental  Cosmos, 
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is  lin  the  gums,  and  that  the  throat  and  pharynx  are  infeeteid  from 
the  gums. 

There  is  every  reason  to  believe  that  the  disease  is  communicable 
and  it  has  been  very  prevalent  among  the  troops  during  the  present 
war. 

The  symptoms  and  geneiral  course  of  the  disease  are  similar  to 
those  characterizing  the  condition  usually  known  as  Vincent’s  angina; 
“ indeed,  it  is  probable  that  they  are  one  and  the  same  affection, 
the  main  focus  of  the  disease  lying  in  the  gingivae.”  Two  varieties 
of  Vincent’s  angina  are  recognized:  a mild  or  diphtheroid  type,  in 
which  the  process  is  limited  in  extent  of  surface  and  does  not  pene- 
trate to  any  depth;  and  a severe  or  ulcero-membranous  type,  in 
which  the  process  extends  rapidly  over  the  surface  and  involves  the 
mucous  membrane  deeply. 

Bacteriological  examination  shows  that,  in  addition  to  pyogenic 
cocci,  a characteristic  bacillus  {B . fusiformis)  is  present  in  the  exuda- 
tion frequently  associated  with  a spirillum.  In  the  mild  type,  the 
bacillus  predominates;  in  thc'  severe  type,  the  spirillum  is  “ much 
more  frequent  and  may  even  be  present  in  greater  numbers  than 
the  bacillus.”  The  bacillus  described  by  Vincent  is  called  the 
“ fusiform  bacillus.” 

Treatment  consists  in  thorough  irrigation  of  the  pockets  around 
the  teeth,  and  also  of  the  afiected  mucous  membrane',  with  hydrogen 
peroxide,  follow.ed  by  the  application  of  strong  tincture  of  iodine-.  The 
acute  isymptoms  rapidly  improve  under'  this  cours'ei  of  tre'atment',  but 
a chronic  condition  often  remains  which  requires  careful  hygienic 
treatment  on  the  part  of  the  patient.  Teeth  which  are  obviously 
the  source  of  chronic  sepsis  should  be  removed,  and,  in  cases  where 
the  stomatitis  spreads  from  the  misplaced  third  molars,  these  teeith 
should  be  removed.^ 

The  local  application  of  ipecacuanha  and  arsenic  is  strongly 
recommended  by  some  authors. ^ 


^ In  connection  with  this  question,  the  following  papers  will  be  found  worthy  of 
perusal:  “On  Vincent’s  Angina,”  H.  W.  Bruce,  Lancet,  July  16,  1904,  p.  135. 
“ Cases  of  stomatitis  and  tonsillitis  in  which  Vincent’s  spirochsete  and  bacillus  were 
present,”  W.  H.  Harwood-Yarred  and  P.  N.  Panton,  Lancet,  February,  1906, 
p.  438.  “The  Relation  of  Periodontal  Gingivitis  to  Vincent’s  Angina,”  F.  E. 
Taylor  and  W.  H.  McKinstry,  Brit.  Med.  Journ.,  March  31,  1917.  “Ulcero- 
membranous Stomatitis  and  Gingivitis  among  Troops  on  Active  Service,”  F.  B. 
Bowman,  Brit.  Med.  Journ.,  March  11,  1916.  “Ulcerative  Gingivo-stomatitis 
due  to  Vincent’s  Bacteria,”  H.  S.  Vaughan,  Dental  Cosmos,  June,  1912. 

^ Vin.  ipecacuanhse  ...  §ss 

Glycerini  3j 

Liq.  arsenicalis...  ,..  ad  gj 
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It  is  most  important  that  mouth-breathing,  if  present,  should  be 
corrected ; as  long  as  it  is  present  the  condition  is  extremely  difficult 
to  control. 

In  intractable  caises  the  local  application  of  salvarsian  has  been 
recommiended,  the  drug  bemg  applied  to  the  pocket  on  a swab 
moistened  with  glycerine. 

(c)  Polypus  of  the  ^um. — Polypus  of  the  gum  is  the  name  given 
to  a.  local  hypertrophy  of  that  tissue  caused  by  irritation. 

Causes. — This  condition  is  generally  found  in  connection  with  the 
ragged  edge  of  a cavity  or  root,  or  may  be  brought  about  by  the 
presence  of  calculus,  or  even  irritation  from  a clasp  or  some  other 
portion  of  an  artificial  denture. 

Appearances. — In  character  and  microscopical  appearance  a poly- 
pus resembles  the  gum  tissue.  The  growth  really  starts  as  a simple 
hypertrophy  of  the  gum ; this  increases  and  become'S  pedunculated, 
and,  if  the  cause  is  not  removed,  may  become  so  enlarged  as  to 
simulate  a fibrous  tumour. 

A polypus  of  the  gum  may,  as  it  grows,  encroach  upon  the  cavity 
and  eventually  completely  fill  it.  Should  the  hypertrophied  tissue 
come  in  contact  with  the  opposing  teeth,  ulceration  will  ensue  and 
give  rise  to  considerable  pain. 

Diagnosis. — When  the  polypus  occupies  the  cavity,  care  must  be 
taken  to  diagnose  it  from  a polypus  of  the  pulp.  The  diagnosis  is 
not  difficult,  as  in  one.  case  the  pe'diele  of  the  growth  will  be  in  connec- 
tion with  the  pulp  chamber,  while  in  the  other  it  can  be  traced  to 
the  gum  between  the  teeth.  The  polypus  of  the  pulp  is  not  painful 
to  the  touch,  whereas  polypus  of  the  gum  is  extremely  painful  to 
pressure. 


The  treatment  consists  in  removing  the  source  of  irritation,  but, 
in  addition,  it  is  generally  advisable  to  snip  off  the  growth,  or,  if  the 
growth  is  in  eonniection  with  a.  cavity,  it  is  better  to  remove  the 
growth  with  some  potassa  cum  calce,  or  with  the  actual  or  electrical 
cautery.  The  cervical  margin  of  the  cavity  must  be  carefully 
trimmed,  so  as  to  avoid  any  overlapping  edges  which  might  assist  the 
accumulation  of  food  debris,  &c.,  and  so  provide  a source  of  irritation. 


(2)  STOMATITIS 

(a)  Catarrhal  Stomatitis. — This  form  is  generally  associated  with 
inflammation  of  the  throat  or  nose,  and  probably  arises  from  the  '■ 
same  cause  as  catarrh  of  those  parts.  It  is  frequently  seen  in  the  • 
course  of  the  exanthematous  fevers  and  gastro-intestinal  disturb- 

D ^ ^ 

ances.  The  excessive  use  of  tobacco,  or  too  hot  or  too  highly  v 
seasoned  foods,  may  be  cited  as  causes. 
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Signs  and  Symptoms. — The  serum  from  the  coiige-sted  mucous 
membrane  filters  into  the  sub -epithelial  space.  There  is  an  increased 
production  of  surface  epithelium  and  also  of  mucus.  This  mucus 
continues  and^  with  the  serum,  forms  the  peculiar  sticky  discharge 
seen  in  these  oases.  In  more  severe  caiSies  the  epithelium  may  be 
detached  in  large  masses,  the  sub-mucous  tissue  becomes  greatly 
infiltrated  with  leucocytes  and  the  whole  mucosa  swollen,  giving- 
rise  tq  a purulent  or  muco-purulent  condition.  The  margins  of  the 
gums  become  acutely  inflamed  and  painful  to  the  slightest  touch. 
In  the  early  stages  the  gums  are  dry,  but  this  is  soon  followed  by 
an  excessive  secretion.  The  portion  of  gum  attached  toi  the  margin 
of  the  alveolar  process  is  pale,  while  the  reflection  of  the  gum  from 
this  point  on  to  the  cheek  will  show  the  vessels  to  be  congesited. 
The  gums  appear  whitish  and  mottled,  and  pus  is  generally  seen 
welling  up  from  the  sulci  around  the  teeth. 

The  mo'ttled  appearance  of  the  gums  is  due  to  the  fact  that  in 
inflammation  the  epithelium  proliferates  and  appears  whitish,  but 
throngh  the  friction  which  occuris  between,  the  gums  and  the  cheeks 
the  epithelium  covering  the  papillae  of  the  gum  is  rubbed  off  and 
leaves  reddish  patches  here  and  there.  The  breath  is  foetid,  the 
patient  has  a sensation  of  heat  and  pain  and  the  taste  is  impaired. 
The  tongue  is  furred,  there  is  a loss  of  appetite,  derangement  of  the 
bowels,  and  a feeling  of  malaise. 

Treatment. — The  canse  should,  if  possible,  be  removed,  anti- 
septic and  astringent  mouth-washes  should  be  used  and  the  general 
condition  of  the  patient  treated  by  appropriate  remedies. 

(b)  Mercurial  Stomatitis. — Prolonged  use  of  mercury  is  likely  to 
lead  to  gingivitis  which  rapidly  spreads  to  contiguous  parts.  The 
ptyalism,  so  often  seen  in  cases  of  mercurial  stomatitis,  is  due  to 
the  spread  of  inflammation  to  the  salivary  glands.  The  early 
symptoms  are  soreness  and  discomfort  in  the  mouth,  accompanied 
by  a metallic  taste  and  foetid  breath.  The  gums  becorne  inflamed, 
and  present  a deeply  congested  appearance  at  the  free  edges ; the 
portion  attached  to  the  margin  of  the  alveolar  process  remains 
whitish,  and  the  portion  beneath  presents  the  whitish  mottled  appear- 
ance referred  to  above.  The  teeth  become  loose,  sloughing  and 
ulceration  occur  near  the  margin  of  the  gum ; the  slough  separates 
and  the  teeth  fall  out.  The  inflammation  spreads  rapidly  to  the 
cheeks,  tongue,  floor  of  the  mouth,  and  to  the  salivary  glands, 
leading  to  a profuse  flow  of  saliva.  There  is  much  pain  in  swallow- 
ing, speaking,  and  on  moving  the  jaws.  In  severe  cases,  if  not 
quickly  treated,  extensive  sloughing  and  necrosis  may  supervene. 

With  regard  to  the  pathogenesis  of  mercurial  stomatitis, 
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Alonkvis't,^  who  examined  specimens  from  subjects  who  had  died  in 
the  course  of  mercurial  treatment,  concludes:  “ That  the  deposition  : 
of  mercurial  granules  takes  place  in  the  vessel  walls,  and  in  prefer- 
eaice  in  the  capillary  loops  nearest  to  the  epath'elium.  During  the 
evolution  of  the  diseasio  the  following  phenomena,  occur  in  the  gum 
and  mucous  membrane.  Deposition  of  granules  of  mercuric  sul- 
phide, vascular  dilatation,  diapedesis  of  leucocytes  laden  with  the 
mercury  granules,  degeneration  and  death  of  the  histological  elements 
of  the  tissue.  The  mercury  is  depiosited  through  the  action  of  hydro- 
gen sulphide  formed  during  the  decomposition  of  proteid  matter  in 
the  mouth  or  intestinal  tract.  The  latter  compound  precipitates 
the  mercury  which  circulates  through  thci  blood-vessels  and  that 
which  is  eliminated  through  the  oral  mucous  membrane  in  the  form  j 
of  miercuric  sulphide.  Hence  the  neicessity  of  keeping  the  mouth  | 
and  teeth  in  a perfect  state  of  cleanliness  during  mercurial  treat-  | 
ment,  and  of  paying  as  much  attention  as  possible  to  the  digestive 
functions,  in  order  to  avoid  the  formation  of  excessive  amounts  of 
hydrogen  sulphide.  Inflamed  gums  caused  by  carious  teeth  do  not 
hug  the  teeth  tightly  at  the  neck,  and  in  the  interstices  thus  produced 
food  debris  accumulates,  and,  in  undergoing  decomposition,  hydro- 
gen sulphide  is  formed,  which  causes  the  precipitation  of  the  mercury 
eliminated  through  the  mucous  membrane.” 

” In  animals  mercurial  intoxication  is  not  as  a rule  accompanied 
by  stomatitis,  which,  however,  may  be  induced  by  detaching  the 
gums  around  the  tee'th  and  irrigating  the  pockets  for  some  time  with 
solutions  of  hydrogen  sulphide.” 

Treatment. — Local. — In  mild  cases,  the  use  of  an  antiseptic 
mouth -wash  is  sufficient.  In  severe  cases,  local  depletion  will  be 
found  advantageous. 

General. — The  administration  of  the  drug  must  be  stopped,  and 
the  bowels  made  to  act  freely  by  means  of  saline  purgatives.  A 
plentiful  use  of  alkaline  mineral  water  should  be  enjoined.  The  diet 
should  be  in  a liquid  form,  and,  if  there  is  much  pain,  opium  in 
the  form  of  pulv.  opii  co.  may  be  given  at  night.  The  general 
anseimic  and  debilitated  condition  which  follows  severe  ‘ ‘ ptyalism 
requires  a supporting  form  of  treatment. 

The  internal  administration  of  bismuth  and  the  application  of 
bismuth  paste  to  wounds  is  at  times  followed  by  severe  stomatitis 
which  simulates  in  its  clinical  features  mercurial  stomatitis.^ 


‘ See  “ Mercurial  Stomatitis : Present  Status  of  the  Question,”  Raymond 
Lulle,  Le  Progres  Dentaire,  September,  1907. 

■-  Papers  for  reference:  “Systemic  Poisoning  with  Bismuth,”  W.  H.  Higgins, 
Journ.  Amer.  Med.  ^.ssoc.,  Feb.  26,  1916;  “Bismuth  Poisoning,”  L.  Mayer  and 
G.  Baehr,  Internat.  Journ.  Siirg.,  Oyncecol.  and  Obstet.,  vol.  xv,  p.  309. 
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(c)  Ulcerative  Stomatitis. — This  condjitiion  is  mioist  frequently  met 
with  in  children.  It  may  prevail  in  an  epidemic  form  in  institutions 
where  insanitary  conditions  exist.  Want  of  cleanliness,  faulty 
hygieoic  surroundings,  and  geDeral  ill-health  favour  the  development 
of  the  disease. 

The  inflammation  commences  at  the  free  margin  of  the  gums, 
and  is  said  to  be  more  frequent  in  the  maxilla.  In  the  early  stages 
the  gums  are  swollen  and  congested,  the  congested  veins  leading 
to  the  part  being  distinctly  visible.  The  ulceration,  commencing  at 
the  free  margin,  gradually  spreads,  denuding  in  its  course  the 
alveolar  process,  and  leading  to  necrosis  of  the  teeth.  The  adjacent 
mucous  surface  of  the  cheek  usually  becomes  attacked  from  contact, 
and,  if  the  case  is  left  alone,  the  ulceration  may  extend,  leading  to 
extensive  necrosis,  sloughing,  and,  ultimately,  death  of  the  patient. 
In  well-developed  cases,  an  ulcer  with  sharp  irregular  edges  is  seen, 
the  margin  displaying  a bluish  ring,  the  ulcer  being  covered  with  a 
greyish  or  yellowish  slough,  the  neighbouring  lymphatic  glands  being 
enlarged. 

Bacteriology . — In  this  disease,  the  Bacillus  fusiformis  and 
Spirochseta  dentium  are  always  present  in  great  numbers;  and 
observers  who  have  examined  such  cases  have  generally  come  to 
the  conclusion  that  the  fusiform  bacillus  and  the  spirochaete  are  the 
causative  organisms. 

By  epidemiologists  the  disease  is  often  thought  to  be  related  to 
the  foot-and-mouth  disease  of  cattle  (see  p.  598),  and  in  this  disease 
no  definite  micro-organism  has  been  isolated;  but  whatever  the 
organism  may  be,  it  is  apparently  somewhat  smaller  than  any 
organism  we  are  acquainted  with  as  yet,  as  the  living  virus  will 
readily  pass  through  the  pores  of  a Pasteur  and  Chamberland  filter. 

Guezette^  considers  that  ulcerative  stomatitis  is  closely  related  to 
noma.  The  most  constant  feature  in  three  cases  he  examined  was 
the  presence  of  a spirillum  and  a bacillus.  He  injected  the  dis- 
charge from  a case  upon  his  own  Mp,  and  found  that  the  spirillum 
speedily  disappeared  whilst  the  associated  streptococcus  flourished 
freely.  . 

In  addition  to  the  spirochaete  and  Bacillus  fusiformis,  in  three 
cases  of  ulcerative  stomatitis  which  Goadby  examined  he  found 
the  Saccharomyces  albicans  present  in  large  numbers,  both  on  the 
films  direct  and  upon  cultivation.  The  organism  takes  some  little 
time  to  develop,  and  may  easily  be  missed.  It  is  quite  possible  that 
this  organism  may  be  only  a concomitant  to  the  inflammatory 


1 Archiv.  de  la  Sci.  M4d.,  vol,  xxiii.  No,  1. 
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condition,  but  it  is,  not  common  in  ulcerative  lesions  of  the  mouth, 
whereiaiS  the  Bacillus  fusiformis  and  the  spirillum  occur  whenever 
any  diseased  condition  of  an  inflammatory  nature  is  present  in  the 
mouth. 

Signs  and  Symptoms. — In  the  early  stages  there  is  little  pain, 
and  the  disease  may  be  far  advanced  before  it  is  discovered  by  the 
parents,  and  then  the  odour  of  the  breath  is  the  first  symptom 
noticed.  Constitutional  symptoms  are  marked  in  severe  cases,  and 
death  sometimes  reisults. 

Treatment.  — Treatment  consists  in  administering  internally 
chlorate  of  potash,  a drug  which  seems  to  be  a specific  for  this 
disease.  Children  should  be  given  5 to  10  gr.  according  to  age, 
adults  15  to  20  gr.  It  is  w^ell  to  give  at  the  same  time  some  iron 
or  such -like  tonic  in  the  following  form:  — 

Liquoris  ferri  perchloridi  ...  ...  ...  7qii 

Potassee  chloratis  "...  gr.  v to  x 

Aquam  aurantii  ...  ...  ...  ad  5i 

Misce.  Mitte  oA- 

(One  teaspoonful  to  be  taken  three  times  a day  after  meals.) 

A mild  purgative  should  be  given,  and  an  endeavour  made  to 
improve  the  surroundings  of  the  patient,  should  these  be  at  fault. 
Plenty  of  exercise  in  the  fresh  air  should  be  recommended. 

Locally,  all  unhealthy  teeth  should  be  removed,  and  the  ulcer 
should  be  painted  with  a strong  solution  of  nitrate  of  silver,  the 
mouth  being  kept  clean  by  frequent  irrigation  with  hydrogen 
peroxide.  Should  the  cheek  be  involved  as  well  as  the  gums,  a 
strip  of  lint  moistened  with  carbolized  oil  should  be  placed  between 
the  two  surfaces.  A gargle  of  chlorate  of  potash  should  be  pre- 
scribed,^ and  its  frequent  use  recommended.  Under  this  treatment 
most  cases  speedily  improve. 

A curious  formi  of  ulcerative  stomatitis  intimately  connected  with 
menstruation  is  recorded  by  Davis^  under  the  name  of  cyclical 
stomatitis.  The  patient,  who  was  a married  w’oman,  aged  35,  had 
had  four  children.  “ Several  times  before  the  birth  of  the  last 
child,  attacks  of  stomatitis  coincided  with  menstruation.  For  three 
years  after  this  she  sufiered  from  severe  ulcerative  stomatitis, 
involving  the  tongue  and  the  whole  of  the  buccal  mucous  mem- 
brane. The  first  sign  of  the  menses  was  soreness  of  the  mouth, 
appearing  five  days  before  the  menstrual  flow.  The  attack  was  at 


’ Potassfe  chloratis  ...  ...  ...  ... 

Acidi  hydroclilor.  dil....  ...  ... 

Aquam  ...  ...  ...  ad  Oi 

Misce.  To  be  used  as  a gargle. 

- Medical  Twie.<i,  May,  1898 
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its  height  at  the  end  of  menstruation,  at  which  time  the  mouth 
was  full  of  small,  dirty  ulcers.  During  the  stomatitis  no  solid 
food  could  be  taken,  and  liquids  only  with  caution.  All  medical 
treatment  had  failed,  and  as  the  patient  was  losing  ground  the 
tubes  were  removed.  Both  ovaries  contained  cysts  about  the  size 
•of  a duck’s  egg,  and  the  right  Fallopian  tube  contained  a mass  c>l 
blood-clot  which  was  not  a tubal  gestation.  The  patient  completely  . 
recovered.  As  to  the  explanation  of  the  cyclical  character  of  the 
stomatitis,  the  author  suggests  that  it  may  have  been  a feeble 
attempt  at  vicarious  menstruation.” 

In  women  who  are  nursing,  ulcers  of  the  mouth  are  common. 
They  usually  occur  on  the  lips  and  cheek's,  arise  from  the  mucous 
follicles,  and  vary  from  3 to  5 mm.  in  diameter.  As  a rule,  they 
cause  no  inconvemence  and  heal  speedily  with  the  application  of 
nitrate  of  silver  and  attention  t^o  the  general  health. 

(d)  Gangrenous  Stomatitis;  Noma;  Cancrum  Oris. — This  very 
serious  disease  is  a rapidly  spreading  gangrenous  inflammation 
which  usually  attacks  the  cheeks,  and  occurs  in  children  from  2 to 
6 years  old.  The  *disease  may,  however,  occur  in  adults.^  It  is 
more  common  in  girls  than  in  boys.  It  is  frequently  seen  in  those 
just  recovering  from  one  of  the  exanthematous  fevers.  Unhygienic 
surroundings  and  weakening  of  the  system  by  long-continued 
• administration  of  mercury  also  act  as  predisposing  causes.  The 
disease  may  start  either  in  the  substance  of  the  cheek,  or  in  the 
'mucous  membrane,  the  latter  being  the  more  usual  situation. 
The  cheek  becomes  hard,  brawny,  and  very  swollen,  a dark  red 
colour  showing  in  the  centre,  the  surrounding  parts  being 
oedematous.  At  this  stage,  if  the.  mouth  be  examined,  an  ulcer  will 
be  seen  on  the  mucous  surface  of  the  cheek  corresponding  to  the 
dark  spot  on  the  cheek.  The  ulceration,  or  rather  sloughing,  leads 
to  perforation  of  the  cheek,  and,  if  the  disease  still  pursues  its 
course,  the  soft  parts  rapidly  become  gangrenous.  The  child 
becomes  exhausted,  delirious,  and  eventually  dies  of  exhaustion, 
blood  poisoning,  or  some  septic  affection  of  the  lungs. 

The  facts  that  the  whole  cheek  becomes  gangrenous,  and  that 
the  disease  is  not  amenable  to  the  action  of  chlorate  of  potash, 
help  to  distinguish  it  from  ulcerative  stomatitis,  but  most  authors 
think  that  the  diflerence  between  cancrum  oris  and  ulcerative 
stomatitis  is  only  one  degree.  The  disease  is  said  to  be  caused 
by  thrombosis  of  the  capillaries,  induced  by  the  presence  of  a 
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1 See  Lancet,  December  21,  1901,  p.  1730. 
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specific  micro-organism,  and  is  similar  to  the  gangrenous  inflam- 
mation known  as  noma,  which  occurs  upon  the  female  genitals. 

The  disease  in  rare  instances  may  commence  at  the  gingival 
margin.  A case  illustrating  this  point  is  recorded  by  C.  Lockyer.^ 
The  patient,  a youth  aged  18,  removed  three  roots  of  a tooth  by 
means  of  a wooden  penholder  sharpened  and  used  as  an  elevator.' 
Four  days  subsequently  the  face  began  to  swell,  gangrene  ensued 


Fig.  740. — A case  of  gangrenous  stomatitis.  Museum 
of  Charing  Cross  Hospital. 


and  spread  rapidly  over  the  palate  and  the  alveolar  process,  the 
patient  eventually  succumbing  to  general  septic  infection  (fig.  740). 

Bacteriology. — Walsk^  found  in  eight  cases  of  noma  the  diph- 
theria bacillus.  Tn  one  case  the  culture  was  pure ; in  the  remain- 
ing seven  it  was  associated  with  other  bacteria.  Four  of  the  cases 
started  as  ulcerative  stomatitis,  but  in  fifteen  cases  of  the  latter 


’ “ A Case  of  Gaugrenous  Stomatitis,”  Brif.  Dent.  Jonrn.,  vol.  xxix,  p.  C05. 
2 Proc.  Path.  Soc.  Philadelx)hia,  June,  1901. 
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condition  the  diphtheria  bacillus  could  not  be  found.  Hellsen^ 
states  that  he  has  isolated  from  a case  of  cancrum  oris  a diplococcus 
which  he  w^as  able  to  cultivate,  and  which  when  injected  into  an 
animal,  caused  the  identical  disease.  From  the  latter  source  it 
was  obtained  in  pure  culture.  Four  generations  of  bacteria  were 
obtained  from  the  original  growth,  and  each  caused  a well-defined 
case  of  necrosis  in  the  specimens  experimented  upon.  It  is  worthy 
of  note  in  this  connection  that  the  Diplococcus  pneumonisc,  an 
organism  frequently  present  in  suppurative  conditions  and  infec- 
tions of  the  mouth,  when  injected  into  guinea-pigs  causes  a fibrinous 
exudate,  later  breaking  down  at  times  into  necrotic  pus. 

Professor  von  Babes,  in  Kolle  and  Wassermann’s  “ Handbuch 
der  pathogenen  Micro-organismen,”  gives  a number  of  references 
to  spindle -forming  and  thread-forming  organisms  which  have  been 
described  from  time  to  time  as  associated  with  gangrenous  stoma- 
titis. The  Bacillus  fusiformis  of  Vincent  and  the  Spirochceta 
dentium  are  supposed  by  some  to  be  associated  with  this  disease, 
and,  some  time  since,  Bernheim  considered  that  the  spirochsete 
was  the  cause  of  the  disease,  as  it  was  usually  present  in  large 
numbers.  Other  observers  have  thought  that  the  Bacillus  necrosis, 
or  a streptobacillus  of  Zohr,  was  an  organism  which  played  a part 
in  the  production  of  gangrenous  stomatitis.  In  one  or  two  instances 
the  bacillus  of  malignant  oedema  has  been  described,  but  as  yet 
there  is  no  settled  bacteriology  with  regard  to  the  disease.  The 
disease  is  fortunately,  uncommon,  at  any  rate  in  England;  and 
there  is  little  opportunity  for  making  bacteriological  examinations. 

The  prognosis  of  cancrum  oris  is  bad.  The  treatment  consists 
in  carefully  drying  the  soft  parts,  removing  all  gangrenous  portions, 
and  cauterizing  the  remaining  surface  with  nitric  acid,  or  the  actual 
cautery.  The  general  treatment  should  consist  in  supporting  the 
patient’s  strength  with  a plentiful  supply  of  beef-tea  and  other 
nutritious  remedies.  It  has  been  suggested  that  free  excision  of 
the  gangrenous  surfaces  would  be  an  effective  treatment,  and  in 
cases  recorded  it  has  proved  beneficial.  Corrosive  sublimate  locally 
applied  has  been  used;  it  has  proved  successful  in  three  cases 
recorded  by  Kingsford.^  Disinfectant  mouth-washes  must  be  pre- 
scribed, and  the  ra\v  surfaces  carefully  dressed  with  antiseptics. 
The  disease  may  spread  until  the  whole  side  of  the  face  disappears, 
the  cavity  extending  from  the  nose  to  the  ear,  and  from  the  lips 
to  the  upper  eyelid. 


’ Muncliener  med.  Wochenschriff,  1907,  No.  5. 
2 Lancet,  May  4,  1889. 
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(e)  Follicular  Stomatitis. — This  inflamimation  is  similar  to  an 
ordinary  herpetic  eruption.  A cluster  of  vesicles  first  appears,, 
.which  on  breaking  down  coaleisce  and  form  a small  circular  and 
well-defined  ulcer.  This  ulcer  is  surrounded  by  a zone  of  redness, 
and  is  extremely  painful.  The  ulcers  are  said  to  occur  more 
frequently  near  the  fraenum  of  the  lip,  on  the  under  surface  of  the 
tongue,  and  in  the  sulcus  between  the  gums  and  the  lip.  The>  little 
round  punched -out  ulcers  met  with  in  the  cheeks  are  probably  a ■ 
variety  of  this  form.  Follicular  stomatitis  occurs  in  adults  less 
frequently  than  in  children.  It  is  often  associated  with  some 
gastro-intestinal  disturbance. 

The  treatment  consists  in  the  application  of  an  astringent  solu- 
tion, and,  in  intractable  cases,  the  ulcers  may  be  touched  with  a 
crystal  of  sulphate  of  copper  or  nitrate  of  silver.  The  general 
condition  of  the  patient  must  also  be  treated. 

(f)  Parasitic  Stomatitis. 

(1)  Due  to  Saccharomyces  albicans  (Thrush).  — Thrush  is  a I 
parasitic  inflammation  of  the  mucous  membrane  of  the  mouth,  j 
dependent  upon  a fungus,  the  Saccharomyces  alhicuns.  It  is  I 
common  in  infants,  but  may  occur  in  adults,  and,  in  the  latter,  is  j 
generally  associated  either  with  some  of  the  acute  specific  fevers,  | 
or  wiith  chronic  wasting  diseases,  such  as  phthisis.  When  asso-  | 
ciated  with  phthisis  it  generally  proves  fatal.  The  fungus 
develops  in  the  upper  layers  of  the  mucosa,  the  filaiiients  forming 
a dense  network  among  the  epithelial  cells.  In  this  manner  the  I 
mucous  membrane  becomes  covered  with  numerous  white  spots,  |' 
which  are  firmly  adherent,  and,  when  removed,  a deep  red  colour  b 
is  revealed.  These  spots  appear  mostly  near . the  angles  of  the  I 
mouth  and  on  the  tongue,  but  may  occur  elsewhere  in  the  oral  I 
cavity,  the  affection  spreading  at  times  to  the  pharynx  and  I 
oesophagus.  The  spots  are  about  the  size  of  a pin’s  head,  are  I 
circular  in  form,  and  they  gradually  coalesce  and  form  lai’ger 
patches,  giving  rise  to  the  appearance  of  a false  membrane  with  I 
a slightly  yellowish  aspect.  These  patches  come  away  of  their  own  | 
accord  leaving  a reddish  surface  beneath.  The  patches  are  found  i 
to  consist  of  epithelium  and  fat,  toge>ther  with  sporules  of  the  O'idium  j 
albicans,  the  vegetable  parasite  which  causes  the  disease.  | 

When  thrush  occurs  in  children  they  are  generally  found  to  be 
put  of  health,  the  bowels  relaxed,  the  evacuations  green  and  sour. 
The  motions  are  generally  acrid,  and  irritate  the  margins  of  the 
anus,  giving  rise  to  an  erythematous  blush  over  the  buttock,  the 
appearance  of  the  edges  of  the  anus  being  similar  to  that  seen  in 
the  mouth.  Sucking  and  deglutition  are  impaired  by  the  condition 
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of  the  mouth,  and  the  child  will  usually  be  in  a state  of  drowsiness 
and  'torpor.  Many  cases  of  thrush  in  infants  are  distinctly  trace- 
able to  the  use  of  dirty  feeding-bottles. 

The  treatment  of  thrush  may  be  davided  into  local  and  general. 
The  local  treatment  consists  in  carefully  wiping  the  mouth  with 
soft  lint  after  each  meal,  care  being  taken  to  burn  the  lint  after  - 
use.  The  exposed  surfaces  thus  left  are  touched  with  a solution 
of  3 dr.  of  borax  to  1 oz.  of  Avater.  In  se\’erer  cases,  it  will 
be  advisable  to  use  nitrate  of  silver,  5 gr.  to  the  ounce,  or  dilute 
carbolic  acid  in  glycerine.  It  is  needless  to  say  that  attention 
should  be  given  to  the  conditio'n  of  the  feeding-bottle.  The  general 
treatment  should  consist  in  careful  attention  to  the  diet,  Avith  the 
administration  of  a mild  aperient. 

(2)  Due  to  the  Aspergillus  nigrescens. — An  inflammatory  condi- 
tion due  to  the  presence  of  the  Aspergillus  nigrescens  has  been 
reported.^  ^ 

The  following  is  a brief  account  of  the  case  : “A  small  ulcer 
first  appeared  on  the  middle  line  of  the  roof  of  the  mouth,  about 
half-Avay  between  the  incisors  and  the  soft  palate.  The  patch 
increased  slowly  in  size,  and  others  formed  in  the  neighbourhood, 
the  condition  appearing  like  ^ a lumpy  patch  extending  from  just 
behind  the  incisors  to  Avithin  one-fourth  of  an  inch  of  the  soft 
palate.  Cup-shaped  elevations  on  the  soft  palate  appeared  on 
either  side  of  the  middle  line.  A firmly  attached  membrane-,  giving 
rise  to  haemorrhage  when  forcibly  removed,  covered  the  areas.  The 
colour  of  the  recent  deposit  suggested  the  sulphur-coloured  scutula 
of  favus;  where  it  had  remained  undisturbed  it  Avas  darker.  With 
low  power  the  growth  was  recognized  under  the  microscope  as  a 
fimgus  differing  from  the  achorion.  The  mycelium  network  Avas 
composed  of  delicate  fibres,  bearing  peirpendicular  fructifying  hyphae. 
Scattered  over  the  field  were  a number  of  fruit  receptacles  and  a 
feAv  spores.  The  manner  of  fructifying  shoAA’ed  that  the  fungus  did 
not  belong  to  the  oidium,  but  to  the  ascomycetous  genus.  Cultures 
showed  the  Aspergillus  nigrescens.  Upon  applying  25  per  cent, 
ethereal  solution  of  pyrozone,  improvement  Avas  immediately 
noticed.  The  pseudo-membrane  disappeared  and  new  patches 
ceased  forming.  After  scA’en  weeks’  treatment  the  patient  Avas 
well.” 

“The  spores  Avere  supposed  to  liaA^e  been  implanted  in  the  mouth 
through  the  medium  of  cheese,  strong  and  mouldy  varieties  of 
Avhich  the  patient  Avas  very  fond  of  eating.” 


' Medical  Record,  October,  1896  {Dental  Digest,  p.  641,  1896). 
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(g)  Aphthous  Stomatitis. — This  form  rarely  occurs  in  adults.  It 
is  characterized  by  the  formation  of  fibrous  deposits  on  and  under 
the  epithelium,  and  is  considered  by  some  authors  to  be  contagious. 
It  is  frequently  met  with  in  rachitic  and  weakly  children  and  is 
most  common  during  the  periods  of  dentition.  In  adults  it  occurs 
in  those  debilitated  by  illness,  or  may  be  associated  with  general 
inflammatory  conditions.  In  women,  it  occurs  during  menstrua- 
tion, pregnancy,  and  during  the  puerperal  period. 

Bacteriology. — Of  ten  cases  of  aphthous  stomatitis  examined 
by  K.  W.  Goadby  a streptococcus  was  present  in  six  having  the 
characters  of  the  Streptococcus  fsecalis,  and  not  of  the  ordinary 
Streptococcus  hrevis  of  the  mouth. 

Signs  and  Symptoms. — Small  yellowish-white  patches,  slightly 
elevated  and  extremely  sensitive,  are  present  on  the  mucous 
membrane.  The  patches  are  surrounded  by  a zone  of  inflammation. 
They  have  a tendency  to  spread  and  coalesce,  forming  large 
patches.  When  not  associated  with  any  active  general  disease, 
constitutional  symptoms  may  be  present,  namely,  slight  elevation 
of  temperature,  thirst  and  loss  of  appetite. 

Treatment. — Locally,  a mouth-wash  of  chlorate  of  potash  should 
be  used,  and  the  mouth  thoroughly  cleansed  after  each  meal.  If 
the  aphthae  persist,  they  may  be  treated  with  nitrate  of  silver. 
The  .constitutional  condition  also  requires  attention. 

In  cattle  aphthous  stomatitis  appears  in  an  epidemic  form  and 
is  commonly  known  as  “foot-and-mouth  disease.’'  It  is  commu- 
nicable to  man.  In  man  it  is  an  eruptive  fever  running  a fixed 
and  definite  course,  usually  in  eight  tO'  ten  days,  and  is  characterized 
by  a vesicular  eruption  in  the  mouth,  on, the  lips,  gums  and  tongue, 
as  well  as  on  the  hands  and  feet.  In  the  early  stages  of  the 
disease  there  is  a headache  and  loss  of  appetite,  with  a quickly 
rising  fever.  Pustules  appear  in  the  mucous  membranes  of  the 
mouth,  more  frequently  on  the  lips  and  the  tongue  than  on  the 
hard  palate  and  the  throat.  After  a few  days  the  pustules  burst, 
leaving  eroded  spaces  with  greyish-yellow  surface,  which  during 
the  second  week  commence  to  heal.  In  the  acute  stage,  the 
patient  suffers  from  a sensation  of  heat  and  burning  in  the  mouth, 
the  cervical  and  salivary  glands  swell,  producing  severe  dysphagia.  * 

(h)  Chronic  Neurotic  Stomatitis. — This  condition  appears 
usually  in  patients  suffering  from  mental  worry.  It  is  an  un- 
common condition.  Knowsley  Sibley^  consiiders  that  it  is  not  of 


Brit.  Med.  Joiirv.,  April  1,  1899,  p.  900. 
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the  nature  of  pemphigus,  as  sometimes  described,  but  is  a distinct 
! affection. 

“ It  generally  commences  as  a crack  or  streak,  or  from  the 
beginning  as  a small  superficial  bright  red  ulcer.  Occasionally  in 
I the  tongue  it  begins  in  an  inflammatory  localized  thickening  just 
beneath  the  mucous  membrane,  which  rapidly  breaks  down  and 
; forms  an  ulcer  usually  with  a slough  in  the  centre  and  consider- 
able inflammatory  redness  around.  It  sometimes  happens  that 
the  ulceration  is  preceded  for  a day  or  two  by  a heaping  up  of  the 
epithelium,  often  forming  a pale,  gelatinous-looking  ridge  fitting 
in  the  spaces  between  the  teeth.  At  other  times,  the  ulcers  are 
preceded  by  small  gelatinous-looking  bodies  about  the  size  of  millet 
seeds,  and,  occasionally,  by  small  vesicles;  accompanying  the 
ulcers  is  usually  a considerable  desquamating  catarrh  of  the  surface 
of  the  tongue.  There  is  usually  a good  deal  of  burning  sensation 
and  great  distress,  accompanied  by  profuse  salivation,  and,  if  the 
i ulcer  is  very  indolent,  with  oedema  of  the  parts  around.  If  the 

I lesion  is  situated  in  the  mucous  membrane  of  the  lips,  these  may 

I become  so  swollen  as  hardly  to  permit  of  the  mouth  being  opened 

j and  the  tongue  protruded.  The  ulcers  are  produced  by  a distinct 

tropho -neurosis,  and  they  are  quite  different  from  the  common 
catarrhal  or  dyspeptic  ulcer.” 

In  one  case  recorded  by  Sibley  the  ulcers  had  appeared  inter- 
mittently for  twenty-three  years. 

Treatment. — Complete  rest  from  worries  is  needful.  Locally, 
j the  healing  of  the  ulcers  may  be  expedited  by  the  application  of 
j tincture  of  iodine.  The  pain  and  distress  may  be  mitigated  by  the 
1 use  of  cocaine,  or,  in  severe  cases,  opium. 

|i 

I (3)  LEUCOPLAKIA  • 

I Leucoplakia  of  the  cheeks  and  the  palate  is  of  frequent 

I occurrence  in  syphilitics  and  those  addicted  to  heavy  smoking.  It 
is  more  usually  seen  in  the  muco-periosteum  covering  the  back 
of  the  hard  palate,  and  in  marked  cases  presents  the  appearance 
of  ” ichthyosis.”  At  times  the  condition  may  be  limited,  and  give 
' rise  to  a definite  swelling  of  a white,  cauliflower-like  growth. 

I H.  P,  PickerilP  has  recorded  a case  of  this  character.  On  the 

tissue  being  removed  and  examined  microscopically,  the  growth 
was  found  to  consist  of  epithelial  cells,  which,  instead  of  l^ecoming 
squamous  and  then  desquamating,  had  become  swollen  and 


' “ A Note  on  a Case  of  Ichthyosis  Gingivae,”  Brit.  Med.  Journ.,  vol.  xxx,  p.  733. 
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hardened  and  remained  in  situ  (fig.  741).  The  isirb-mucous  tissue 
was  normal.  This  author  considers  the  condition  similar  to  the 
“ pre-cancerous  ” conditions  of  the  tongue  described  by  H.  T. 
Butlin.i 

(C)  PEMPHIGUS 

The  eruption  of  pemphigus  may  occur  in  the  'mouth,  and  one 
rare  form,  pemphigus  vegetans,  may  remain  localized  to  the  mouth 
and  adjacent  cavities.  The  following  case^  will  illustrate  this 
condition. 


Fig.  741.^ 


The  patient  was  a man,  aged  72,  who  complained  of  soi’eness  ■ 
m his  mouth  and  inability  to  take  solid  food.  On  the  roof  of  the 
mouth  and  on  the  epiglottis  were  patches  of  false  membrane  of 
considerable  thickness,  which,  when  removed,  left  a raw,  bleeding 
surface.  Some  decayed  teeth  were  extracted  and  antiseptics  used, 
but  blebs  formed  on  the  roof  of  the  mouth,  the  soft  palate,  the 
cheeks,  under  the  tongue,  and  on  the  posterior  wall  of  the 
pharynx.  Bacteriological  examinatiooi  of  the  membranes  gave 
negative  results.  There  was  neither  foe  tor  nor  salivation.  When- 
ever the  patient  attempted  to  masticate  solid  food  a fresh  crop 
of  blebs  appeared.  % 


' Brit.  Med.  Journ.,  January  9,  1909. 

* Dr.  Lewis  Mailer,  New  York  Med.  Journ.,  July  3,  1898. 
^ From  Brit.  Dent.  Journ. 


DISEASES  OF  THE  GUMS 


6oi 


(D)  PURPUEA 

In  the  severe  form  of  purpura  known  as  “ purpura  haemor- 
rhagica  ” the  gums  and  mucous  membranes  may  be  the  seat 
of  the  haemorrhage.  A.  similar  condition  is  occasionally  seen  in 
patients  who  are  the  subjects  of  haemophilia,  spontaneous  haemor- 
rhage occurring  at  the  margin  of  the  gums. 

The  treatment  of  purpura  belongs  to  the  domain  of  general 
medicine.  The  haemorrhage  from  the  gums  can  be  treated  by  the 
use  of  astringents  such  as  tannic  acid,  the  application  being  com- 
bined with  a certain  amount  of  pressure.  m 

(E)  SCURVY 

The  effect  of  scurvy  on  the  gums  is  that  they  become  dark, 
turgid,  spongy,  and  swollen,  so  as  to  hide  a considerable  portion 
of  the  surfaces  of  the  teeth.  At  first  the  gums  bleed  readily;  this 
is  followed  later  on  by  a constant  oozing.  Ulceration  and  sloughing 
of  the  edges  of  the  gums  take  place,  leading  to  loosening  and  loss 
of  the  teeth  and  necrosis  of  portions  of  the  jaws.  In  scurvy,  the 
mucous  membranes  are  anaemic,  and  there  will  be  a strong  contrast 
between  the  reddened  gum  and  the  pale  mucous  membrane  cover- 
ing the  lips.  The  local  symptoms  are  always  associated  with 
marked  general  symptoms  indicative  of  the  disease.  In  infantile 
scurvy  changes  in  the  gums  are  absent  if  no  teeth  have  erupted, 
and  in  scorbutic  adults  the  gums  show  no  change  if  the  patients 
are  edentulous. 

The  treatment  of  scurvy  cannot.be  dealt  with  here.  Suffice  it 
to  say  that  the  mouth  must  be  kept  quite  clean  by  the  constant 
use  of  antiseptic  lotions. 

(F)  PERFORATING  ULCERS  OF  THE  MOUTH 

Such  ulcers,  which  are  due  to  trophic  changes,  are  occasionally 
seen  in  patients  who  are  the  subjects  of  tabes  dorsalis. 

As  to  the  explanation  of  the  lesion,  there  are  two  views : (1) 
that  of  Galippe,  that  it  is  the  result  of  alveolar  pyorrhoea  aggravated 
by  tabes;  and  (2)  that  of  Baudot,  that  it  is  an  atrophic  tabetic 
lesion,  due  to  the  fifth  nerve  being  affected,  which  begins  by  loss 
of  the  teeth  and  atrophy  of  the  jaws,  and  sometimes  terminates 
by  ulceration  and  perforation  into  the  maxillary  sinus. 

(G)  TUBERCLE 

Tuberculosis  of  the  mucous  membrane  of  the  mouth  is  a rare 
condition  and  seldom  arises  as  a primary  lesion. 
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The  changes  in  the  mucous  membrane  are  similar  to  those 
seen  when  the  disease  is  ■located  in  the  skin.  The  tubercular 
nodules  are  present  as  minute  white  points  set  in  a red  thickened 
membrane.  Ulceration  occurs  at  an  early  stage  owing  to  “ the 
constant  maceration  of  the  newly-formed  abnormal  tissues  by  the 
fluids  of  the  month.”  The  ulcetrating  patch  hais  well-dJefined 
borders.  “ The  most  characteristic  feature  of  tubercular  ulcers  of 
the  mucous  membrane  of  the  mouth  is  the  presence  of  minute 
tubercular  nodules  in  the^  margins  and  underneath  the  layer  of 
granulations.” 

(H)  SYPHILITIC  INFLAMMATION  AND  ULCEKATION 

Syphilis  may  affect  the  gums  and  oral  mucous  membrane  in 
all  stages. 

The  primary  lesion  may  occur  on  the  gums,  tongue,  or  other 
parts,  and  often  assumes  an  unusual  appearance.  Ulcers  of  pecu- 
liar appearance  and  uncertain  origin  should  always  be  regarded 
with  suspicion,  and  the  poissiibility  that  they  are  of  syphilitic  origin 
should  be  carefully  inquired  into. 

Secondary  lesions  may  appear  in  the  form  of  mucous  tubercles 
in  almost  any  part  of  the  mouth ; the  favourite  situations  are 
the  inner  surfaces  of  the  cheeks,  the  edges  of  the  tongue  and 
the  lips.  In  weak  and  debilitated  patients,  ’the  tubercle  may  break 
down,  leaving  an  ulcer  with  a sinuous  outline.  The  ulceration 
may  extend  and  lead  to  extensive  destruction  of  the  tissue, 
followed,  on  healing,  by  adhesion  of  contiguous  parts  and  extensive 
contraction. 

In  the  tertiary  stages  the  ulcerations  are  generally  of  a deep, 
excavated  character,  and  are  preceded  by  gummata,  which,  under- 
going degeneration,  produce  the  ulceration. 

(I)  ANEUEISM 

A case  is  recorded  by  J.  H.  Edward^  in  which  the  anterior  pala- 
tine artery  entered  thei  mouth  through  an  aperture  in  the  centre  of 
the  suture  between  the  palatine  bones.  The  pressure  of  a denture 
at  this  part  led  to  an  aneurismal  dilation  of  the  vessel. 

The  various  tumours  arising  in  connection  with  the  gums  are 
described  in  chapter  XXVII. 


' Journ.  Brit.  Dent.  Assoc.,  vol.  xvi,  p.  272. 
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CHAPTER  XX 

Saliva 

(A)  PHYSICAL  CHAEACTEES  AND  COMPOSITION 

Mixed  saliva  oonsisls  of  the  secretionis  of  the  parotid,  the  sub- 
maxillary and  the  sublingual  salivary  glands  together  with  the 
secretions  of  the  buccal  mucous  glands.  When  collectied  from  the 
mouth  the  fluid  contains  epithelial  cells,  salivary  corpuscles,  micro- 
organisms and  other  debris. 

Mixed  saliva  freshly  collected  is  a transparent,  slightly  opal- 
escent and  viscid  fluid,  but  after  standing  for  a short  time  it 
becomes  slightly  turbid.  The  turbidity  is  caused  by  the  precipita- 
tion of  calcium  carbonate  which,  being  held  in  solution  by  carbonic 
acid,  is  deposited  as  the  acid  escape's.  The  specific  gravity  oi 
mixed  saliva  is  1002  to  1006.  In  health  the  reaction  is  alkaline. 
In  man  about  0*5  per  cent,  of  the  contents  on  an  average  consists 
of  solids.  According  to  Halliburtoil,  the  solid  constituents  which 
are  found  dissolved  in  mixed  saliva  miay  be  classified  as  follows:  — 

Organic 

(a)  Mucin:  may  be  precipitated  by  acetic  acid. 

(b)  Ptyalin : an  amylolytic  ferment. 

(c)  Proteid : of  the  nature  of  a globulin. 

(d)  Potassium  sulphocyanate. 

Inorganic 

(e)  Sodium  chloride  : the  salt  in  greatest  abundance. 

(/)  Other  salts : sodium  carbonate,  calcium  phosphate  and  car- 
bonate, magnesium  phosphate,  potassium  chloride. 

The  peculiar  character  of  the  secretion  of  each  of  the  glands  is 
shown  below : — 

(a)  Parotid.  Clear  and  watery.  On  standing,  a deposit  appears, 
consisting  principally  of  carbonate  of  lime.  The  total  amount  of 
solids  is  0'3  to  0*5  per  cent.  There  is  no  mucin. 

(b)  Suhmaxillary . Thick  and  viscid.  Contains  mucin  and,  on 
standing,  deposits  chloride  of  potassium  and  sodium.  Solids  2*1 
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to  2*5  per  oent.,  consisting  of  mucin  and  ptyalin,  witih  potassium 
and  sodium  chlorides,  and  calcium  and  magnesium  phosphates  and 
carbonates. 

(c)  Sublingual.  The  richest  in  solids — about  2‘75  per  oent. — 
and  the  principal  source  of  ptyalin.  The  salt  in  greatest  abundance 
is  phosphate  of  lime. 

(d)  Mucous.  According  to  Bidder  and  Schmidt,  the  secretion 
oontainis  water  and  mucin  and  inorganic  salts  of  which  the  chief 
is  sodium  phosphate. 

(B)  CONDITIONS  OF  NOEMAL  SECEETION 

The  secretion  of  saliva  is  normally  due  to  the  reflex  action  called 
forth  by  various  stimuli  applied  to  different  parts  of  the  mouth. 
The  afferent  impulseis  are  conveyed  to  the  nerve  centre'  by  the 
lingual  and  glosso-pharyngeal  nerves  in  the  tongue  and  the  sensory 
branches  of  the  fifth  nerve  distributed  to  the  mucous  cover- 
ing of  the  buccal  cavity.  The  efferent  impulses  are  represented 
by  the  chorda  tympani  in  the  submaxillary’  and  sublingual  glands, 
the  auriculo-temporal  nerve  in  the  parotid  gland,  and  by  fibres  of 
sympathetic  nerves  supplied  to  each  gland.  A flow  of  saliva  can 
also  be  induced  by  means  of  stimuli  conveyed  via  the  optic,  ^ 
olfactory  and  auditory  nerves. 

Excellent  research  work  on  the  secretion  of  saliva  has  been 
carried  out  by  H.  P.  Pickerill  and  the  following  particulars  are  taken 
from  the  various  papers  which  he  has  published. 

Eesearch  work  on  salivary  secretions  in  the  past  has  invariably 
been  carried  out  on  animals,  and  mainly  by  electrical  stimulus  of 
the  efferent  nerves.  Pickerill  questions  the  efficiency  of  these 
methods,  firstly,  because  a natural  stimulus  is  not  employed  and 
secondly,  because  an  electrical  stimulus  affects  all  the  nerve'  fibres 
at  one  and  the  same  time.  There  is  reason  to  believe  that  two  if 
not  more  different  sets  of  nerve  fibres  exist,  each  of  which  specifi- 
cally affects  the  salivaiy  secretion  and  is  normally  excited  by 
separate  reflex  stimuli  in  the  mouth,  and  a stimulus  which  cannot 
be  applied  separately  to  each  set  of  fibres  would  obviously  give  un- 
satisfactory results.  He  recommends  that  in  experimental  investi- 
gation the  saliva  should  be  obtained  (1)  from  the  human  subject; 
(2)  from  a subject  in  whom  there  is  apparently  an  average  salivary 
activity;  and  (3)  by  natural  or  ordinary  methods  of  stimulation,  or, 
if  in  the  “resting”  stage,  under  known  and  constant  conditions. 

For  the  purpose  of  obtaining  saliva  the  following  plan  was 
adopted : — 

(i)  A small  canula  made  of  thin  German  silver  was  inserted  into 
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the  parotid  duct.  (By  bending  the  canula  slightly  it  can  be  held 
by  the  duct.) 

(ii)  A “ segregator  ” was  constructed  to  obtain  the  sublingual 
and  submaxillary  secretions.  This  appliance  was  somewhat  akin  to 
a vulcanite  denture  with  a hollow  chamber  made  of  soft  vulcanized 
rubber  attached  on  one  side  (see  fig.  742).  This  chamber  was  open 
at  the  bottom,  the  margins  being,  exactly  applied  to  the  floor  of 
the  mouth.  A metal  tube  3 mm.  in  diameter  was  inserted  into 
the  chamber,  the  orifice  being  as  nearly  as  possible'  over  the  opening 
of  the  ducts.  The  metal  tube  was  bent  so  as  to  j^ass  into  the  buccal 
sulcus  and  a rubber  tube  was  attached  to  transfer  the  secretion  to 
a receptacle.  Every  endeavour  was  made  to  carry  out  the  experi- 
ments under  identical  conditions  and,  for  comparison,  experiments 
on  the  saliva  secreted  during  mastication  and  the  ‘ ‘ resting  ’ ’ saliva 
were  undertaken.  (By  “resting  ’’  saliva  is  meant  the  saliva  present 
in  the  mouth  some  hours  after  eating.)  The  total  flow  of  saliva 


Fig.  742. — A,  upper  surface  of  segregator ; B,  under  surface — diagrammatic  ; 
C,  diagrammatic  section  of  segregator  in  position. 

(From  Pickerill’s  “Dental  Caries.”  Bailliere,  Tindall  and  Cox.) 


per  minute  and  the  total  amount  of  solids  per  minute  present  in 
the  mouth  were  estimated. 

Various  foods  were  used  as  stimuli;  for  example,  bread  and 
butter,  cake,  bananas,  carrots,  meat,  apple,  lemon,  &c.  Some  of 
the  results  obtained  are  given  below. 

(1)  Quantity  and  alkalinity.  The  quantities  were  measured  to 
0'05  c.c.  and  the  alkalinity  estimated  by  titration  with  H2SO^. 
The  indicator  used  was  weak  methyl  orange.  The  alkalinity  was 
expressed  in  c.c.  of  ~ H2SO1,  required  to  bring  the  methyl  orange 
to  neutral.  The  figures  of  the  normal  resting  saliva  were  obtained 
by  estimations  of  one  individual’s  saliva  on  fifty  consecutive  days 
(Saturdays  and  Sundays  excepted),  two  hours  after  a light  mid-day 
meal  which  always  consisted  of  the  same  things. 
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It  was  found  that  the  quantity  of  saliva  varies  per  minute  both 
from  the  parotid  and  from  the  submaxillary  and  sublingual  glands 
according  to  the  different  stimuli. 

(а)  In  the  case  of  the  parotid  gland  one  stimulus  may  produce 
ten  times  more  secretion  than  another  stimulus,  and  in  the  case 
of  the  submaxillary  eight  times  as  much. 

(б)  The  total  quantity  may  vary  in  the  proportion  of  eight  to 
one. 


Fig.  743'. — Chart  showing  the  variation  in  salivary  secretions  during  the  masti- 
cation of  various  articles  of  diet. 

(c)  The  parotid  saliva  never  exceeds  one-third  of  that  from  the 
submaxillary  and  sublingual  glands  and  may  be  as  low  as  one- 
thirtieth. 

(d)  The  softest  and  least  flavoured  articles  of  diet  produce  the 
smallest  secretion. 

From  the  chart,  fig.  743,  it  will  be  seen  that  the  total  alkalinity 
is  far  greater  with  a fruit  stimulus  than  with  a carbohydrate 
stimulus.  The  variations  in  the  total  output  of  saliva  are  similar 
to  the  variation  in  the  total  alkalinity. 


From  Brit.  Dent.  Journ. 
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An  acid  diet  progressively  increases  the  alkalinity  of  the  secre- 
tion of  the  saliva.  The  use  of  alkaline  dentifrices,  on  the  other 
hand,  has  a marked  depressing  effect  both  on  the  amount  of  secretion 
and  on  the  alkalinity. 

(2)  Phosphates.  During  the  mastication  of  acid  substances  not 
only  is  the  quantity  of  phosphates  increased  per  c.c.  but  the  amount 
per  minute  is  also  increased.  Alkalies  cause  a diminution,  but 
sodium  chloride  slightly  increases  the  amount  of  phosphates. 

(3)  Chlorides.  Saliva  under  normal  conditions  contains  from 
three  to  five  times  as  much  chlorides  as  phosphates.  Natural  stimu- 
lation increases  the  chlorides  more  rapidly  than  the  phosphates, 
but  when  depression  occurs  from  the  use  of  alkalies,  the  decrease 
of  chlorides  is  proportionally  three  times  as  great  as  the  decrease 
of  phosphates. 

(4)  Ptyalin.  Acid  substances  call  forth  the  greatest  amount  of 
ptyalin  ferment  per  minute,  whiles  substances  like  bread  and  butter 
are  extremely  feeble  excitants  of  ptyalin  secretion. 

(C)  ADAPTATION  OF  THE  SALIVAEY  SECEETION  TO  DIET 

This  subject  has  been  invesitigated  by  C.  H.  Neilson  and 
0.  P.  Terry. ^ Experiments  carried  out  on  dogs  have  shown  that 
the  amylolytic  power  of  the  saliva  of  bread-fed  dogs  was  greater 
than  that  of  meat-fed  dogs.  A dog  was  fed  for  fourteen  days  on 
a meat  diet,  and  the  glands  on  one  side  were  then  removed.  The 
dog  was  then  placed  on  a bread  diet  for  fourteen  days  after  which 
the  glands  on  the  opposite  side  were  removed.  The  extract  of  the 
glands  removed  after  the  meat  feeding  showed  only  a small  amylo- 
lytic power,  while  the  extract  from  the  glands  after  the  dog  had 
been  fed  on  bread  showed  a much  greater  amylolytic  power. 

(D)  BACTEEICIDAL  PEOPEETIES 

Sanarelli^  states  that  human  saliva  possesses  the  power  of 
destroying  micro-organisms  when  their  number  is  not  considerable, 
and  even  when  it  fails  to  destroy  them,  as  in  the  case  of  the  germ 
of  pneumonia,  it  seems  capable  of  mo'difying  their  normal  charac- 
teristics by  weakening  them,  and  then  rendering  them  completely 
inactive.  Sanarelli  experimented  chiefly  with  the  more  common 
of  the  micro-organisms  which  are  found  in  the  mouths  both  of 
healthy  and  unhealthy  individuals,  namely,  the  Staphylococcus 


1 Amer.  Journ.  of  Physiol.,  vol.  xv,  p.  406. 

2 Ccntralblatt  fiir  Balcteriologie,  vol.  x,  p.  817. 
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pyogenes  aureus,  Streptococcus  pyogenes,  the  bacillus  of  diphtheria, 
the  Micrococcus  tetragenus,  the  diplococciis  of  pneumonia,  the 
typhoid  bacillus  and  the  cholera  spirillum.  The'  saliva  was  filtered  I 
with  a Chamberland  filter  and  experiments  were  practised  by  the 
plate  method. 

Hugenschmidt^  records  numerous  experiments  with  filtered 
saliva,  and  he  has  come  to  the  conclusion  that  “ the  bactericidal 
action  of  the  saliva  appears  to  be  very  problematical.”  He  was 
only  able  to  detect  it  on  the  torula  and  Staphylococcus  aureus.  The 
saliva,  he  considers,  has  an  important  mechanical  action,  as  it 
dilutes  the  bacteria,  glueing  them  together  so  that  they  are  ; 
swallowed  and  destroyed  in  the  stomach  by  the  action  of  the  gastric' 
juices.  In  connection  with  these  experdments  it  has  been  pointed  I 
out  by  Miller  that  the  effect  of  filtering  t'he  sahva  is  to  deprive  it  ‘ 
of  the  greater  part  of  its  nutrient  matter,  so  that  it  contains  but  a j 
small  fraction  of  the  organic  matter  usually  present  in  culture  media. 
The  refusal  of  bacteiria  to  groAv  in  such  a fluid  is  possibly  duC'  to  i 
inanition  and  cannot,  therefore,  be  regarded  as  a proof  of  antiseptic  i 


action. 

In  a series  of  experiments  carried  out  by  Miller^  this  source  of 
error  was  excluded.  Bouillon  of  doiuble  strength  made  from  beef 
extract,  peptone  and  sugar  was  prepared,  and  5 c.c.  placed  in  three 
tubes.  A,  B and  C.  To  tube  A,  5 c.c.  of  the  saliva  of  a person 
immune  to  caries  were  added;  to  tube  B,  5 c.c.  of  the  saliva  of  a 
person  not  immune;  and  to  tube  C,  the  control,  5 c.c.  of  water. 
By  this  means  the  strength  of  the  bouillon  was  reduced  to  the 
normal.  The  saliva  was  filtered  through  a Chamberland  filter.  The 
three  tubes  w^ere  inoculated  with  a bacterium  obtained  from  carious' 
dentine  and  incubated.  As  a result  of  this  experiment  Miller  found 
that  the  saliva  exerted  no  retarding  influence  on  the  growth  of  the 
organism. 

Experiments  were  then  undertaken  to  test  the  rate  of  acid ; 
production.  Bouillon,* *  made  of  beef  extract,  peptone  and  sugar,  of 
fivefold  strength  was  taken,  and  to  one  part  of  bouillon  four 
parts  of  each  saliva  were  added.  The  tubes  were  then  inoculated 
and  the  rate  of  acid  production  determined  by  the  amount  of  a ; 
5 per  cent,  solution  of  bicarbonate  of  soda  required  to  neutralize  : 
the  amount  of  acid  formed.  One  experiment  gave  the  • following  ■ 
results : — i 


' De^ital  Cosmos,  October,  1896. 

* “ Introduction  to  the  Study  of  Immunity  in  its  Relation  to  the  Diseases  of  the 
"Mouth  and  Teeth,”  Dental  Cosmos,  vol.  xlv,  p.  1,  January,  1903. 
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Eelative 

Amount  op  Acid  Formed. 
In  42  hours.  In  62  hours. 

Total. 

Saliva  of  A 

9-5 

5-5 

15-0 

„ B 

9-0 

7-0 

16-0 

„ c 

Control  w^ater 

'...  10-0 

7-5 

17-5 

90 

7-0 

16-0 

The  amounit  of  aciid  produced  in  the  control  tube  containing 
water  and  the  throe  tubes  containing  saliva  showed  no  appreciable 
variation.  Further  experiments  were  undertaken  on  the  undiluted 
saliva,  non-altered  saliva,  &c.,  with  similar  results,  and  the  conclu- 
sion Miller  came  to  was  “ That  mixed  human  saliva — whether 
filtered  or  unfiltered  in  its  normal  state  or  cohdensed  by  evaporation 
over  the  water-bath,  or  at  the  temperature  of  the  human  body — 
does  not  possess  the  power  to  prevent  or  retard  processes  of  fermen- 
tation or  putrefaction. 

Protective  properties  have  been  accredited  to  the  buccal  mucus. 
Miller,  however,  came  to  the  conclusion  that  “ growths  of  bacteria 
and  fermentation  and  putrefaction  processes  take  place  in  oral 
mucus  quite  as  readily,  if  not  more  so,  than  in  the  mixed  saliva 
of  the  same  person.”  He  says  that  “ it  seems  hardly  probable 
that  the  buccal  mucus  can  contain  any  bactericidal  property  in  view 
of  the  fact  that  the  mucous  membrane  of  the  mouth  is  invariably 
found  to  be  covered  with  large  masses  of  bacteria.”  On  the  other 
hand,  the  action  of  mucus  in  other  cavities  of  the  body  must  not 
be  lost  sight  of.  Wurtz  and  Lermoyez  have  shown  that  “after 
three  hours  contact  with  the  nasal  mucus  at  38°  C.  the  spores  of  the 
Bacillus  anthracis  are  killed,  while  the  Staphylococcus  aureus^  the 
streptococcus  and  the  B.  coli  are  greatly  attenuated.”  Thomson 
and  Hewlett^  also  found  the  nasal  mucus  possessed  a retarding 
influence,  but  no  bactericidal  property. 

The  mucus  secreted  normally  by  the  cervix  uteri  destroys  and 
attenuates  the  germs  of  the  vagina  and  prevents  them  from  pene- 
trating into  the  uterine  os;  still  further,  in  connection  with  the 
bronchi,  Widal  considers  that  “ the  innumGrable  glands  vFioh  exist 
on  the  surface  of  the  respiratory  mucous  membrane  secrete  con- 
stantly a mucus  which  has  a bactericidal  action.”  Arguing  by 
analogy,  it  would  certainly  seem  probable  that  the  mucus  in  the 
mouth  when  healthy  does  exert  a protective  influence  against 
infection. 

The  possibility  of  fresh  saliva  containing  protective  substances 
(alexins)  is  shown  in  the  case  of  East  Indian  snake-charmers. 
These  individuals  treat  snake-bites  by  applying  saliva  to  the  wounds, 
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tihey  themselves  having  acquired  immunity  by  being  bitten  first  by 
very  small  snakes  and  gradually  by  larger  ones,  the  antibodies  thus 
formed  in  the  blood  passing  into  the  saliva. 

It  is  probable  that  phagocytosis  plays  an  important  role  in  pro- 
tecting the  oral  cavity  against  pathogenic  organisms.  Hugen- 
schmidt  refers  to  the  chemiotactile  properties  of  mixed  saliva,  and 
shows  that  non-filtered  human  saliva  possesses  positive  chemiotac- 
tile properties.  This  he  demonstrates  by  the  following  experiments : 
Human  saliva  ejected  in  the  morning  was  left  for  some  time  in  an 
experiment  glass;  the  upper  part  of  the  liquid,  which  had  become 
clear,  was  then  introduced  in  small  quantities  into  capillary  tubes 
which  were  each  closed  at  one  extremity ; the  tubes  were  then 
inserted  into  the  peritoneal  cavity  of  a guinea-pig  and  left  for  eight  i 
hours,  after  which  they  were  removed,  and,  on  being  examined,  I 
leucocytes  were  found  to  have  formed  a dense  plug  2 mm.  long. 

In  another  experiment,  in  which  the  saliva  was  kept  for  twenty-  [ 
four  hours  in  an  oven  at  37°  C.,  and  in  which  the  number  of 
microbes  had  greatly  increased,  the  plug  formed  by  the  leucocytes 
in  the  capillary  tube  was  visibly  larger,  thus  showing  that  the 
attraction  exerted  by  the  leucocytes  is  in  relation  to  the  intensity  i 
of  the  culture,  and  consequently  with  the  quantity  of  the  microbian 
products  present  in  the  liquid.  From  these  experiments  it  may  , 
be  inferred  that  when  there  exists  in  the  interior  of  the  alveolar  , 
process  after  an  extraction,  or  in  any  other  part  of  the  buccal 
parietes,  a cavity  where  the  saliva  can  remain  and  become  the 
medium  of  an  abundant  cultu^^e,  the  saliva  presents  chemiotactile 
properties  in  relation  to  the  quantity  of  microbes  which  have 
developed  in  it.  The  leucocytes  of  the  neighbourhood  will  be 
energetically  attracted  towards  the  diseased  part,  and  will,  in  a 
very  marked  way,  accomplish  their  protective  action. 

Experiments  in  which  the  saliva  of  a guinea-pig  was  introduced 
into  the  same  animal’s  peritoneal  cavity  produced  the  same  results 
as  human  saliva,  thus,  demonstrating  the  fact  that  the  saliva  of  ' 
one  animal  attracts  the  leucocytes  of  the  same  animal.  After  it 
had  been  proved  that  saliva  possessed  positive  chemiotactile  pro- 
perties, experiments  were  made  with  a view  of  ascertaining  whether 
the  phagocytes  of  an  animal  are  capable  of  englobing  and  digesting  i 
the  microbes  which  are  cultivated  in  the  salivary  secretions.  That  : 
the  phagocytes  of  an  animal  are  capable  of  englobing  and  digesting  j 
the  microbes  which  are  present  in  the  salivary  secretions  is  shown  > 
by  the  following  experiment:  — 

Human  saliva  vFich  had  been  allowed  to  stand  and  clarify  was  ' 
mixed  with  leucocytes  from  guinea-pigs.  The  mixture  was  placed  j 
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in  an  oven  at  37°  C.  for  an  hour,  after  which  it  was  placed  on 
elides,  fixed,  and  coloured  by  Ehrlich’s  process.  Microscopical 
exiEiminaition  of  the  slides  showed  that  the  leucocytes  had  taken 
up  the  microbes  with  great  avidity.  Similar  experiments  with 
the  same  animal  gave  simfiar  results.  In  another  experiment 
reioorded,  the  activity  of  the  destructioin  of  the  microbes  by  the 
phagocytes  is  clearly  demonistrated.  “ A trace  of  saliva  was  taken 
from  a guinea-pig  and  from  this  preparations  were  made  and  stained, 
some  with  methyl  blue  and  others  by  the^  Gram  method.  This 
done,  a wound  was  made  in  the  gum  and  in  the  median  line  of 
the  mandible,  the  mucous  membrane  being  removed  and  the  bone 
eoraped.  Twenty-four  hours  later  the  wounds  presented  a white 
coating  consisting  of  leucocyteis,  almost  aU  polynuclear,  some  mono- 
nuclear. These  leucocytes,  by  proper  stainings,  were  found  to  con- 
tain an  abundance  of  mdcrobes  similar  in  form  and  character  of 
stain  to  those  seen  in  the  preparation  of  the  saliva.  A considerable 
number  of  the  englobed  microbes  were  less  energetically  stained 
than  those  from  the  surrounding  liquid,  thus  demonstrating  their 
degeneration.  ’ ’ 

In  the  experiments  above  recorded  the  saliva  was  used  unfiltered 
and  therefore  mixed  with  microbes.  In  order  to  test  whether 
filtered  saliva  possessed  these  chemiotactile  properties,  the  follow- 
ing experiment  was  carried  out : Saliva  filtered  through  a Chamber- 
land  filter  was  introduced  into  six  capillary  tubes  each  of  which 
had  one  end  closed.  In  six  other  tubes  cholera  culture  was  intro- 
duced, and  into  another  six  physiological  serum.  These  three 
bunches,  separately  attached,  were  placed  in  the  peritoneal  cavity 
of  a guinea-pig  and  left  for  ten  hours.  Examination  at  the  end  of 
that  period  showed  dense  plugs  of  leucocytes  in  the  tubes  contain- 
ing cholera  culture,  but  few  leucocytes  in  the  tubes  containing 
filtered  saliva,  and  no  trace  of  any  in  the  tubes  containing  phy- 
siological serum.  “ It  would  thus  seem  that  the  positive  chemio- 
tactile properties  of  mixed  saliva  depend  upon  the  presence  of 
micro-organisms.  ” 

But  phagocytosis  is  probably  not  the  only  means  by  which  the 
oral  cavity  is  rendered  immune  to  pathogenic  organisms,  for  it  is 
probable  that  the  epithelial  cells  and  also  the  vital  antagonism  of 
the  microbes  lend  their  aid.  The  epithelial  cells  of  the  oral  cavity 
are  constantly  being  replaced,  this  desquamation  being  especially 
active  during  the  act  of  mastication.  Although  the  epithelial  cells 
do  not  possess  phagocytic  properties,  nevertheless  they  have 
attached  to  their  surface  and  are  also  to  a certain  extent  penetrated 
by  scattered  bacteria.  These  cells  on  being  dislodged  are  carried 
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away  with  the  organisms  to  the  stomach  where  tlie  latter  are 
destroyed. 

Another  factor  to  be  considered  in  connection  with  the  immunity 
of  the  oral  cavity  to  infection  may  be  the  antagonism  of  organisms 
to  one  another,  the  organism  not  common  to  the  mouth  succumb- 
ing to  those  normally  present.  The  following  experiment,  carried 
out  by  Miller  on  himself,  throws  light  on  this  question.  He 
thoroughly  rinsed  his  mouth  with  a bouillon  culture  of  Bacillus 
'prodigiosus  containing  over  2,000,000,000  bacilli.  The  number  of 
bacilli  in  a loop  of  his  saliva  was  ascertained  at  the  beginning  of 
the  experiment,  and  at  the  end  of  one,  two,  three  and  six  hours, 
with  these  results  : — 


Bacteria  at  beginning 
,,  after  1 hour 

,,  ,,  2 hours 

,,  „ 3 „ 


97,600 

1,220 

127 

17 

0 


His  mouth  at  the  end  of  three  hours  was  practically  free  from 
organisms.  The  elimination  of  pathogenic  organisms  such  as  those 
of  tubercle,  typhus,  &c.,  which  are  constantly  finding  an  entrance  to 
the  mouth,  may  be  brought  about  by  a struggle  with  the  normal 
flora  of  the  cavity. 

To  sum  up,  the  facts  quoted  above  would  seem  to  indicate  that 
the  soft  tissues  of  the  mouth  are  rendered  immune — 

(1)  By  the  process  of  phagocytosis. 

(2)  By  the  normal  functional  activity  of  the  mouth,  causing 
desquamation  of  the  epithelial  cells  with  the  adherent  bacteria,  the 
latter  being  destroyed  by  the  gastric  juice. 

(3)  By  the  mutual  antagonism  of  the  micro-organisms. 


(E)  THE  BELATION  OF  THE  SALIVA  TO  CAEIES  OF  THE 

TEETH 


A free  flow  of  saliva  by  cleansing  the  teeth  of  food  debris  lessens 
their  liability  to  caries.  The  jihosphates  probably  have  a protective 
action  upon  the  teeth.  Lactic  acid  “ readily  combines  with  phos- 
phates to  form  harmless  lactates  and  the  lactic  acid  wiU  bo  more 
readily  and  rapidly  satisfied  if  the  phosphates  are  in  solution,  tlian 
if  they  are  in  a solid  and  extremely  hard  mass  like  enamel.”  “ Acid 
phosphates  may  be  formed,  but  there  is  no  evidence  to  show  that 
these,  under  such  circumstances,  can  exert  any  effect  upon  the 
enamel  surface.”^ 


’ The  method  adopted  to  estimate  the  phosphate  was  “ that  of  titration 
with  N/5  uranium  nitrate.  The  saliva  was  diluted,  and  there  was  added  a 
small  quantity  of  sodium  acetate  acidified  with  acetic  acid.  The  indicator  used 
was  potassium  ferro-cyanide  ” (Pickerill). 
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Ptyalin,  an  Pickerill’s  opinion,  is  an  important  protectdve  agent 
for  the  teeth.  It  converts  the  insoluble  and  adhesive  substances, 
such  as  starch,  into  a soluble  and  easily  removable  substance 
(maltose)  and,  provided  that  there  is  a free  flow  of  saliva,  stagna- 
tion is  obviated  and  circulatiion  promoted.  He  considers  that  a 
small  amount  of  ptyalin  is  harmful.  His  argument  is  as  follows : — 

(i)  In  the  conversion  of  starch  into  maltose  by  the  action  of 
ptyalin,  erythro- dextrin  and  achro-dextrin  are  formed  as  inter- 
mediate products. 

(ii)  The  rapidity  of  action  depends  upon  the  aimunt  of  the 
ptyalin  and  its  conceinitration. 

(iii)  If  the  ptyalin  is  present  in  considerable  amount  the  conver- 
sion into  maltose  is  ra,pid  and  it  is  quickly  removed  by  the  flow 
of  saliva. 

(iv)  If  the  ptyalin  is  small  in  amount,  the  dextrin  formed  will 
remain  longer  and  with  the  maltose  cling  to  the  teeth.  The  mouth 
organisms  will  convert  the  maltose  into  lactic  acid  and  this  in  ^its 
turn  will  destroy  the  ptyaljin  with  the  result  that  the  “ starch  is 
literally  gummed  to  the  teeth,  to  be  slowly  but  surely  transferred 
into  lactic  and  other  acids.” 

The  effect  of  mucin  muy  be  harmful  or  beneficial.  When  partly 
dissolved  it  is  very  viscous  and  in  this  condition  is  harmful  as  it 
tends  to  bind  food  debris  to  the  teeth  and  so  promotes  stagnation. 
Acid  substances  precipitate  mucin  and  alkaline  salts  are  taken  down 
in  the  precipitate,  and  the  teeth  are  coated  with  a.  thin  organic 
alkaline  film.  The  mucin  is  acted  on  by  bacteria  and  alkaline 
products  are  formed  which  tend  to  neutralize  any  acid  formed  by 
fermentation. 

The  relation  of  potassium  sulphocyanate  to  caries  has  been 
freely  discuissed  during  recent  years.  It  is  maintained  by  certain 
authors  that  the  presence  of  sulphocyanates  diminishes  the  liability 
to  caries.  The  amount  of  potassium  sulphocyanate  in  the  saliva  is 
very  small,  varying  from  O' 0075  per  cent,  to  O' 03  per  cent.  Miller^ 
has  shown  that  potassium  sulphocyanate  in  the  strength  met  with 
in  saliva  has  no  retarding  influence. 

(F)  SALIVAKY  CALCULI 

A calculus  occasionally  forms  in  the  ducts  of  the  salivary  glands. 
It  may  form  in  the  substance  of  the  gland,  but  this  is  very  rare, 
as  a deposit  formed  in  this  situation  is  usually  washed  into  the 
duct.  If  the  deposit  is  situated  in  the  substance  of  the  gland,  it 
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gives  rise  to  serdo'us  inflammatory  trouble ; the  flow  of  saliva  from 
the  duct  oif  the  gland  is  obstructed  and  the  trouble  may  lead  to 
abscess  or  even  destruction  of  the  gland. 

A calculus  is  more  frequently  met  with  in  the  submaxillary  ducts 
than  in  the  parotid  duct,  and  this  is  possibly  due  to  the  mucoid 
character  of  the  submaxillary  secretion  and  to  the  position  of  the 
duct  rendering  it  more  liable  to  injury. 

Symptoms. — When  a salivary  calculus  is  deposited  in  the  duct 
of  a gland,  the  obstruction,  which  may  be  either  as  small  as  a 
millet  seed  or  larger  than  a filbert,  will  give  rise  to  a swelling  of 
the  duct  and  gland.  • Salivary  calculi  situated  in  the  floor  of  the 
mouth  may  simulate  ranula,  from  which  they  should  be  diagnosed 
by  noting  that  in  the  case  of  salivary  calculus  the  flow  of  saliva 
is  stopped,  and  that  a small  probe  cannot  be  passed  along  the  duct, 
while  careful  digital  examination  will  reveal  a hard  concretion  in 
the  duct. 

.At  times,  the  presence  of  a salivary  calculus  in  Wharton’s  duct 
will  give  rise  to  appearances  and  symptoms  suggestive  of  malignant 
disease.  In  one  case  seen,  the  floor  of  the  mouth  was  much  swollen, 
the  tongue  pushed  upwards,  and  there  was  a fungating  excrescence 
surrounded  by  tissue  in  an  indurated  condition.  The  tissues  cover- 
ing the  mandible  and  the  neck  were  much  swollen,  and  the 
lymphatic  gland  lying  in  the  submiaxillary  region  enlarged.  The 
patient  presented  a cachectic  appearance.  The  whole  condition 
seemed  typical  of  malignant  disease. 

In  a case  recorded  by  T.  E.  Constant,  a calculus  in  the  parotid 
duct  caused  symptoms  simulating  a dento-alveolar  abscess. 

Origin. — The  canse  of  the  formation  of  salivary  calculi  is  not 
clear.  It  has  been  suggested  that  they  arise  in  a manner  similar 
to  other  calculi,  by  precipitation  and  secretion  of  the  salts  around 
a foreign  body.  This  view  is  supported  by  the  occasional  presence 
of  a nucleus  of  foreign  matter  within  a salivary  calculus.  A minute 
foreign  body  can  easily  enter  the  main  salivai’y  ducts  and  form  a 
nucleus. 

Bland- Sutton^  considers  that  the  principal  conditions  determin- 
ing the  formation  of  gall-stones  are  catarrh  of  the  epithelial  lining 
of  the  gall-bladder  plus  the  presence  of  micro-organisms,  and  it 
is  possible  that  salivary  calculi  may  arise  in  a similar  way. 

Size. — Salivary  calculi  vary  considerably  in  size.  They  may 
weigh  as  much  as  25  gr.,  and  the  fusiform-shaped  calculi  reach 
1 in.  in  length. 

^ 

‘ “ Gall-stones  and  Diseases  of  the  Bile-ducts.”  Nisbct,  1S07. 


SALIVA 


615 


Treatment. — Treatment  co'irsistis  in  making  an  incision  over  the 
hard  swelling  and  removing  the  calculus.  It  is  best  to  secure  the 
concretion  in  a fixed  position  before  making  the  incision.  Cases 
remaining  untreated  may  give  rise  to  suppuration,  either  in  the 
region  of  the  duct  or  in  the  gland  itself.  The  abscess  at  times 
opens  externally  and  thus  gives  rise  to  a salivary  fistula.  Salivary 
calculus  as  a deposit  on  teeth  will  be  considered  in  the  following 
chapter. 

A case  in  which  six  calculi  were  found  in  the  parotid  duct  in  a 
child  aged  13  is  recorded.^ 

(G)  DEGENERATION  OF  THE  SALIVARY  GLANDS 

Lymphoid  degeneration  of  the  salivary  glands  has  been  described 
by  W.  S.  Handley.^  The  change  consists  in  the  total  destruction 
of  the  epithelial  elements  of  the  gland  accompanied  by  hypertrophy 
of  the  lymphoid  elements.  The  microscopical  structure  of  the  gland 
becomes  practically  indistinguishable  from  that  oL  the  tonsil  or  of 
a lymphatic  gland,  and  the  saliva-secreting  function  of  the  gland 
is  destroyed. 

The  clinical  features  of  the  condition  are  pain,  tenderness  and 
swelling  of  the  gland,  accompanied  by  a mucoid  discharge.  A small 
calculus  is  sometimes  present  in  the  duct.  In  the  cases  recorded, 
the  primary  change  would  appear  to  be  chronic  catarrh  of  the 
salivary  duct  due  to  bacterial  invasion  from  the  mouth.  The  most 
satisfactory  treatment  is  excision  of  the  gland. 

A case  of  purulent  discharge  from  both  parotid  glands  has  been 
placed  on  record  by  C.  S.  Tomes. ^ The  trouble  dated  from  an 
attack  of  typhus  thirty  years  previously.  The  discharge  was  indis- 
tinguishable from  pus,  but  its  power  of  affecting  starch  had  not 
been  destroyed. 

(H)  SECONDARY  PAROTITIS 

This  is  an  acute  inflammatory  affection  of  the  parotid  gland, 
and  is  distinguished  from  primary  parotitis,  “mumps,”  by:  — 

(1)  Its  appearance  as  a complication  during  the  course  of  other 
affections. 

(2)  Its  non-contagious  character. 

(3)  Its  tendency  to  suppurate  and  give  rise  to  a parotid  abscess. 


’ Amer.  Med.  Surg.  Bull.,  July  25,  1897. 

* Trans.  Odonto.  Soc.,  vol.  xxxix,  p.  186. 

='  I'rans.  Odonto.  Soc.,  December,  1891,  p.  32. 
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The  condition  occurs  in  the  course  of  acute  and  chronic  diseases, 
and  also  after  operations,  more  especially  those  in  which  sepsis  has 
been  present.  Secondary  parotitis  has  been  shown  to  be  due  to 
an  ascending  infection  of  Steno’s  duct^  and  to  be  dependent  on  a 
septic  condition  of  the  mouth.  The  duct  is  rendered  liable  to 
infection  by  conditions  which  tend  to  diminish  the  flow  of  the  saliva 
and  the  consequent  flushing  of  the  duct,  and  by  the  presence  of 
specific  organisms  in  the  cavity,  such  as  those  of  typhoid  fever, 
and  the  increase  in  number  and  virulence  of  the  normal  buccal 
organisms. 
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CHAPTER  XXI 

Deposits  on  Teeth 


Salivary  Calculus — Subgingival  Deposits — Stains 


(A)  SALIVAEY  CALCULUS 

Several  varieties  of  oalouli  are  deposited  on  the  teeth,  the 
commonest  being  that  derived  mainly  from  the  saliva  and  familiarly 
known  as  “ tai'tar.” 

(1)  Situations. — The  lingual  surfaces  of  the  mandibular  incisors 
and  canines  and  the  buccal  surfaces  of  the  maxillary  molars  are  the 
most  common  situations  of  these  deposits.  The  deposition  of 
salivary  calculus  is  assisted  by:  (a)  Kough  surfaces,  as  in  “hypo- 
plastic” teeth;  (t)  the  presence  of  foreign  bodies,  such  as  wires  or 
clasps  on  dentures  which  are  not  kept  clean. 

(2)  Varieties. — Clinically  there  are  two  varieties,  “soft”  and 
“hard.”  The  distinction  is  purely  ^arbitrary.  The  difference 
depends  upon  the  rapidity  with  which  the  deposit  takes  place. 
Rapidly  deposited  tartar  is  soft  in  character,  buff-coloured,  and 
occurs  in  large  quantities.  Sloivly  deposited  tartar  is  dark  and 
hard  in  character,  and  is  exceedingly  tenacious  to  the  tooth  surface. 
The  colour  of  the  tartar  is  affected  by  conditions  which  produce 
staining,  such  as  tobacco  smoking. 

(3)  Mode  of  Deposit. — The  deposit  starts  at  the  cervical  margin, 
and,  as  the  calculus  increases,  it  tends  to  assume  a wedge  shape, 
the  base  being  towards  the  tooth.  The  deposit  may  attain  to  a 
large  size.  The  deposit  leads  to  more  or  less  chronic  gingivitis  and 
absorption  of  the  alveolar  process.  The  friction  of  mastication 
removes  the  tartar.  Disuse  of  teeth  favours  its  deposition. 

The  calculus  is  formed  by  precipitation  of  the  salts  from  the 
saliva.  Calcium  carbonate  and  calcium  phosphate  are  insoluble 
in  pure  water,  but  soluble  in  water  containing  carbonic  acid  gas. 
When  the  saliva  reaches  the  oral  cavity,  the  carbonic  acid 
gas  passes  out  of  solution  and  the  lime  salts  are  precipitated. 

\ 
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(5)  Composition. — Berzelius  gives  tihe  followiiug  composition  : — 

Phosphates  of  lime  and  magnesia  ...  ...  ...  ...  ...  79'0 

Salivary  mucus  ...  ...  ...  ..  12*5 

Ptyalin...  ...  ...  ...  ...  ...  1*0 

Animal  matter  soluble  in  HCl  7’5 

100-0 

These  figures  can  only  be  approximate.  Br.  Stevenson  gives  the 
following  analyses  of  the  two  varieties : — 

Water  and  Organic  Matter.  Inorganic. 

Soft  tartar  ...  21 ’48  ...  ...  ...  78*52 

Hard  tartar  ...  ...  ...  17'51  ...  ...  ...  82-49 

The  deposit  found  on  the  buccal  surfaces  of  the  maxillary  molars 
is  composed  almost  enitirely  of  calcium  carbonate.  The  deposit  on 
the  lingual  surfaces  of  the  mandibular  incisors  containis  much  more 
calcium  phosphaite  than  carbonate,  owing  to  the  excess  of  the 
former  in  the  submaxillary  secretion. 

(5)  Treatment. — The  treatment  of  sahvary  calculuS'  consists  in 
thoroughly  removing  all  the  deposits  and  polishing  the  surfaces  of 
the  teeth.  The  force  for  detaching  the  deposit  may  be  used  in  a 
direction  towards  the  gum  or  away  from  it.  Force  is  used  towards 
the  gum  when  there  is  much  tartar,  and  away  from  it  when  the 
quantity  is  small.  When  using  force  in  a direction  towards  the 
gum,  the  right  hand  should  be  steadied  by  placing  a finger  or 
fingers  upon  the.  teeth,  the  cutting  Cidge  of  ithe  instrument  being 
placed  upon  the.  tartar  and  a pushing  motion  used,  when  the  tart.ar 
will  be  found  to  com.e.  ofi  in  largie  flakes.  The  greater  part  of  the 
tartar  can  be  removeid  in  this  way,  the  remaining  adherent  p.o’.i>;<  ns 
being  removed  in  a direction  from  below  upwards,  the  instrument 
being  prevented  from  slipping  by  supporting  the.  hand  on  the  cutting 
surface  of  the  teeth.  When  there  is  much  deposit,  it  will  often 
be  necessary  to  seie  the  patient  more  than  once,  as  it  is  quite 
impossible  to  effect  complete  re.moval  at  the  first  sitting.  At  the 
completion  of  the  scaling,  the  teeth  must  be  polished  .with  fine 
pumice,  applied  by  means  of  a circular  brush  on  the  dental  engine. 

(B)  SUBGINGIVAL  DEPOSITS 

In  dealing  with  marginal  gingivitis  and  also  chronic  periodontitis, 
reference  was  made  to  the  frequent  presence  of  calculus  under  cover 
of  the  gum  margin.  In  chai-acter  it  is  hard  and  dark  (p.  618),  and 
is  found  more  frequently  on  the  approximal  than  on  the  labial  and 
palatal  surfaces.  Th.e  soui'cc  of  this  .deposit  is  not  clear.  It 
probably  originates  from  some  abnormal  secretion  of  the  gingival 
organ  in  combination  with  tlie  dischai’ges  from  the  marginal  gin- 
givitis. The  preseince  of  the  calculus  is  generally  marked  by  a 
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hyperaemio  condition  of  the  gum  margin.  The  roots  of  teeth  which 
have  been  the  subject  of  chronic  suppurative  periodontitis  are  often 
covered  with  a calcareous  deposit  (see  figs.  744  to  746).  Analyses 
of  these  deposits  show  them  to  be  oomposed  mainly  of  phosphates. 
Oxalates  are  sometimes  present. 


Fig.  744. — Showing 
well  - marked  deposit 
around  the  neck  of  a 
mandibular  molar. 


Fig.  745. — A maxillary 
molar  showing  large  de- 
posit of  calculus  on  the 
apical  portion  of  the  pala- 
tine root. 


Fig.  746. — A maxillary 
molar  showing  irregular 
deposit  of  calculus  over  a 
large  portion  of  the  sur- 
face of  the  root. 


Occasionally,  calculus  is  present  and  yet  the  gum  tissues  appear 
to  be  quite  healthy,  but  when  this  is  the  case  it  is  probable  that 
marginal  gingivitis  has  occurred  at  an  earlier  period. 

Treatment. — The  deposit  must  be  removed  and  the  condition 
of  the  gum,  or  periodontal  membrane,  treated. 

(C)  STAINS! 

(1)  Green  Stain. — A green  stain  is  often  found  on  the  teeth, 
especially  in  the  yoimg.  The  colour  varies  from  a greyish -green 
to  bluish-green.  It  appears  more  frequently  on  'the  maxillary  than 
on  the  mandibular  teeth.  The  labial  surfaces  of  the  anterior  maxil- 
lary teeth  are  the  most  frequent  sites,  the  discoloration  commencing 
at  the  gingival  margin  and  encroaching  on  the  surfaces  in  a direc- 
tion towards  the  cutting  margin.  At  times,  more  than  half  the 
surface  is  covered.  The  stain  may  extend  to  the  approximal  or 
even  to  the  gingival  surfaces.  The  stain  may  be  limited  to  any 
pits,  grooves,  or  depressions  present  on  the  surface  of  the  tooth. 
The  green  stain  is  nearly  always  a sign  of  lack  of  cleanliness  on  the 
part  of  the  patient.  The  stain  is  intimately  oonnected  with  the 
enamel  cuticle.  Removal  of  the  stain  by  acids  leaves  a colourless 
surface  behind.  Green  stain  may  occur  beyond  the  enamel  margin 
on  the  teeth  of  adults. 


' The  matter  contained  ia  the  following  section  relating  to  “stains,”  has  been 
obtained  almost  entirely  from  an  excellent  paper  by  Dr.  Miller  [Dental  Cosmos, 
April,  1894)  entitled  “ The  Deposits  upon  the  Teeth  with  Special  Reference  to 
Green  and  Metallic  Deposits.” 
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Cause. — The  oG:agin  of  green  stain  is  not  dear.  The  following 
facts  are  known : The  colouring  matter  is  characterized  by  its 

insolubility  in  nearly  all  the  ordinary  solvents,  viz.,  glycerine, 
alcohol,  chloroform,  turpentine,  &c. ; tincture  of  iodine  has  no  marked 
decolorizing  effect.  The  colouring  matter  is  rapidly  destroyed  by 
chlorine  and  hydrogen  peroxide.  Calcination  experiments  show  that 
the  green  stain  deposit  may  be  either  of  an  organic  or  inorganic 
nature.  The  theory  that  the  green  stain  is  produced  by  clilorophyl 
is  negatived  by  the  fact  that  the  stain  is  not  soluble  in  ether, 
chlorophyl  being  readily  soluble  in  ether.  In  some  conditions 
there  is  reason  to  believe  from  experimental  investigations  that  the 
green  colour  is  to  be  attributed  to  the  presence  ot  sulpho-methaemo- 
globin. 

The  relation  of  green  stain  to  enamel  decalcification  is  not  clear. 
When  the  stain  is  removed  the  enamel  appears  quite  normal  in  the 
majority  of  cases,  but  in  some  cases  the  surface  shows  signs  of 
decalcification. 

Treatment. — The  stain  should  be  removed  by  means  of  suitable 
wheels  or  brushes  on  the  dental  engine,  a little  powdered  pumice 
stone  being  used  to  increase  the  abrasive  action.  Acid  applications 
are  not  to  be  used. 

(2)  Metallic  Stains. — (a)  Copper. — Workers  in  copper  invari- 
ably show  a green  stain  upon  their  teeth.  Miller  examined  150 
persons  who  had  been  working  in  copper  for  more  than  a year,  and 
found  distinct  discoloration  of  the  teeth  in  all  of  them.  The  colour 
varies  from  green,  to  dark  dirty  green,  reddish-green,  bluish-green, 
greenish-blue  to  bluish-purple,  the  latter  being  seen  in  “ phosphor- 
bronze  ” workers.  Persons  using  brass  musical  instruments  at 
times  show  staining  of  the  teeth. 

In  copper  workers,  the  gingival  margin  is  hj^peraeimic,  owing  to 
irritation  from  the  more  or  less  oxidized  particles  of  the  metal  which 
may  have  worked  their  way  up  into  the  gums. 

(h)  Iron. — Iron  seems  to  produce  a brown  stain  of  varying  tints. 
In  workers  in  iron,  Miller  found  that  nearly  all  showed  brown  spots 
or  deposits  on  their  teeth  ^ the  mandibular  teeth  being  more  fre- 
quently the  seat  of  discoloration  than  the  maxillary.  Medicines 
containing  iron  may  stain  the  teeth  if  the  mouth  is  not  cleansed 
each  time  after  taking  the  medicine.  The  forms  of  iron  detrimental 
to  the  teeth  are  those  containing  free  acid,  such  as  the  perchloride. 

(c)  Mercury. — Deposits  of  mercury -in  the  form  of  sulphide  are 
seen  on  teeth  filled  with  amalgam.  These  deposits  occur  also 
on  the  teeth  of  patients  subjected  to  prolonged  mercurial  treatment, 
the  mercury  affecting  the  teeth  through  the  saliva.  The  stain  may 
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be  due  to  the  use  of  mouth -washes  contadning  mercury.  The 
presence  of  the  mercury  on  the  teeth  can  be  demonstrated  by 
chemical  tests. 

(d)  Lead. — Lead  poisoning  may  produce  a blue  line  in  the  gum 
margins  (p.  584).  According  to  Hirt/  in  chronic  lead  poisoning 
the  teeth  are  disooloured  and  appear  dark  brown  at  the  necks, 
shading  to  light  brown  towards  the  occluding  surfaces. 

(e)  Nickel. — A tooth  from  the  mouth  of  a worker  in  nickel  is 
figured  by  Miller.  The  deposit  is  thick  and  of  an  opaque  bluish  to 
greenish-black  colour. 

(/)  Silver.— when  used  in  the  mouth,  produces  a dark 
stain  which  is  due  to  the  formation  of  the  sulphide.  Silver 
employed  in  the  form  of  silver  nitrate  stains  the  dentine  and 
cementum  black. 

Treatment  of  Stains. — The  various  stains  can  be  easily  removed 
by  the  use  of  abrasives. 


Quoted  by  Miller. 
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Odontomes 


The  word  “ tumour  ” means  a swelling  and  in  the  early  days  of 
medical  writings  was  applied  to  any  abnormal  swelling  such  as  the 
lesions  of  actino-mycosiis,  the  gummatous  stage  of  syphilis.  The 
word  is  now  applied  only  to  new  growths  (neoplasms)  which  are  not 
the  result  of  inflammatory  processes  or  hyperplasia.  The  tissue 
forming  a tumom*  varies;  some  tumours  consist  of  simple  forms 
of  tissue  such  as  epithelium,  while  in  others  the  tissue  resembles 
highly  developed  forms  such  as  bone.  But  the  tissue  of  which  a 
tumour  is  composed  does  not  follow  the  ordinary  laws  of  growth 
but  in  the  manner  of  its  growth  seems  to  possess  a law  unto  itself. 
The  power  of  growth  possessed  by  tumours  differentiates  them  from 
abnormalities  which  are  due  to  inherent  developmental  defects.  In 
the  majority  of  tumours  growth  is  continuous,  but  there  are  excep- 
tions, such  as  in  the  osteoma  where,  when  ossification  is  complete, 
growth  ceases. 

The  word  “ odontome  ” should,  we  consider,  be  confined  to 
those  abnormal  conditions  of  the  teeth  which  correspond  clinically 
to  the  class  of  abnormality  usually  defined  as  a tumour. 

In  the  excellent  report  on  odontomes  issued  by  the  British 
Dental  Association,  the  authors  have  included  a number  of  abnor- 
malities of  the  teeth  which  cannot  be  classed  as  tumours — indeed 
can  only  be  regarded  as  abnormalities  of  defect.  Here  it  is  proposed 
to  confine  the  term  to  tumour  diseases  of  the  teeth  and  to  adopt 
the  definition  as  suggested  by  Bland-Sutton  that  “ an  odontome  is 
a tumour  composed  of  dental  tissues  in  varying  proportions  and 
different  degrees  of  development,  arising  from  tooth  germs  or  teeth 
still  in  the  process  of  growth.” 

Odontomes  are  classified  by  Bland-Sutton  in  the  last  edition 
(1917)  of  his  book  on  Tumours  as  follows:  — 

(1)  Epithelial  odontomes:  from  the  enamel  organ. 

(2)  FoUi'^ular  odontomes  ^ 

(3)  Fibrous  odontomes  - ifrom  the  tooth  follicle. 

(4)  Cementomes  | 
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(5)  Compound  follicular  odontomes 

(6)  Eadicular  odootomcs : from  the  tooth  papillae. 

(7)  Composite  odontomes : from  the  whole  tooth  germ. 

(1)  EPITHELIAL  ODONTOMES 

According  to  Bland-Sutton,  “ These  tumours  occur,  as  a rule, 
in  the  mandible,  but  they  have  been  observed  in  the  maxilla.  They 


Fig.  747. — “ Section  of  an  epithelial  odontome  showing  honeycombed 
appearance  ” (Bland-Sutton). 


'■i 

l:  have  a fairly  firm  capsule,  and  in  section  display  a congeries  of  cysts 

^ of  various  shapes  and  sizes;  but  the  loculi  rarely  exceed  2 cm. 
S in  diameter.  The  cysts  are  separated  by  thin  fibrous  septa,  some- 
times  ossified.  The  cavities  contain  brown  fluid.  The  growing 
poiftions  of  the  tumour  have  a reddish  tint  ” (fig.  747). 
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Fig.  749. — Section  showing  cells  resembling  those  of  the  stellate  reticulum  of 
the  enamel  organ.  From  an  epithelial  odontome  described  by  W.  W.  James, 
Proc.  Boy.  Soc.  Med.  (Odonto.  Sect.),  vol.  ii,  p.  171. 


X 250. 


Fig.  750.— Epithelial  cells  in  epithelial  odontome  breaking  down  and  forming 
commencement  of  a cyst  (from  a drawing  by  A.  Hopewell-Smith).  a,  epithelium  ; 
6,  colloid  appearance  of  earliest  contents  of  cyst  ; c,  mesoblastic  tissue  which  con- 
stitutes the  mass  of  the  odontome  ; d,  stellate  character  of  epithelial  cells. 
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“Histologically,  an  epithelial  odontome  consists  of  branching 
and  anastomosing  columns  of  epithelium,  portions  of  which  form 
alveoli.  The  cells  lining  the  alveoli  vary  in  shape ; tho'se  of  the 
outer  layer  are  columnar;  the  central  cells  degenerate  and  give 
rise  to  tissue  resembling  the  stellate  reticulum  of  an  enamel 
organ.”  Sections  from  an  epithelial  odontome  are  shown  in  figs. 
748  to  750. 

Epithelial  odontomes  probably  originate  in  aberration  of  enamel 
organs  of  teeth  which,  under  norrual  conditions,  should  go  on  to 


Fig.  751.' — Left  half  of  the  mandible  affected  by  an  epithelial  odontone,  No.  2198 
Museum  Royal  College  of  Surgeons  of  England. 


full  development,  or  they  may  arise  from  epithelial  ingrowths 
around  the  dental  alveoli,  some  of  which  should,  perhaps,  be  regarded 
as  the  representatives  of  teeth  suppressed  in  the  process  of  evolution. 

Epithelial  odontomes  may  involve  a considerable  portion  of  the 
bone,  the  walls  of  the  jaw-bone  becoming  expanded  and,  in  places, 
entirely  destroyed,  as  seen  in  the  specimen  shown  in  fig.  751. 


40 


' From  the  Reports  on  Odontomes  {Brit.  Dent.  Assoc.). 
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These  odontomes  give  rise  to  a growth  which  is  often  insidious 
and  slow  in  progress,  extending  in  some  cases  over  a period  of 
twenty  years.  “A  growth  in  the  neighbourhood  of  the  alveolar 
process  is  noticed,  the  swelling  gradually  increases,  and  the  tooth 
overlying  becomes  loosened  and  may  fall  out.  Not  infrequently  a 
glairy  fluid  is  discharged  from  a vacant  alveolus,  the  orifice  of  which 
may  become  ulcerated.  ’ ’ The  surface  of  the  swelling  is  often 
lobulated,  and  may  therefore  be  mistaken  for  a myeloma. 

The  treatment  consists  in  opening  up  the  cyst,  care  being  taken 
to  break  down  all  the  loculi  and  thoroughly  remove  the  cyst  waU. 
Should  the  growth. retjurn,  free  excision  must  be  resorted  to. 

Eve^  considers  that  some  of  the  turnours  described  as  spheroidal 
or  columnar-celled  carcinoma,  should  be  classified  as  epithelial  odon- 
tomes. He  records  the  case  of  a tumour  of  seven  weeks’  growth 
which  sprang  from  the  alveolar  process  between  the  maxillary 
central  incisors.  The  patient  was  a boy,,  aged  eleven  years,  and  the 
growth  was  entirely  confined  to  the  alveolar  process  and  did  not 
extend  either  to  the  inferior  meatus  or  the  maxillary  sinus.  The 
microscopical  characters  of  the  growth  are  shown  in  figs.  752  and  753. 

“ Fig.  752,  from  the  centre  of  the  tumour,  shows  columnar  cells, 
arranged  in  rounded  masses  or  in  tubulous  columns  with  a central 
space  formed  by  degeneration  of  the  central  cells.” 

“ Fig.  753,  taken  vertically  through  the  gum,  shows  the  colum- 
nar-oeUed  growth  beneath,  but  entirely  distinct  from  the  epithelium 
of  the  gum.” 

All  multilocular  cystic  tumours  must  not  be  regarded  as  epithe- 
lial odontomes  and  in  Bland- Sutton’s  opinion  many  of  these  tumours 
are  endotheliomas. 

(2)  FOLLICULAR  ODONTOMES  (DENTIGEROUS  CYSTS) 

If  a section  of  a jaw  be  made  so  as  to  include  a tooth  about  to 
erupt,  it  will  be  noticed  that  the  tooth  is  surrounded  by  a membrane 
(the  too)th  follicle)  and  that  both  tooth  and  membrane  are  com- 
pleitely  enclosed  in  a capsule  of  bone.  The  membrane  is  adherent 
to  the  root  of  the  tooth,  but  is  slightly  separated  from  the  enamel, 
and  in  the  space  between  the  enamel  and  the  capsule  a small 
quantity  of  fluid  may  be  found. 

In  the  follicular  odontome  the  interval  between  the  tooth  follicle 
and  the  tooth  surface  is  increased,  and  the  cavity  is  occupied  by  a 


' “ The  Pathology  and  Treatment  of  Tumours  of  the  Jaws,”  Brit.  Med.  Journ., 
June  29.  1907. 
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cjefcic  fluid.  As  tlie  fluid  collects,  the  bony  surroundings  of  the 
tooth  are  absorbed  and,  at  the  same  time,  fresh  bone  is  deposited 


Fig.  752. — (High  power.)  Growth  from  alveolar  process  of  maxilla,  composed 
of  rounded  and  elongated  spaces  lined  with  columnar  epithelium.  (Eve.) 


Fig.  753. — (Low  power.)  This  section  is  taken  vertically  through  the  gum  ; 
beneath  this,  and  distinct  from  it,  is  the  columnar-celled  growth  undergoing  cystic 
degeneration.  (Eve.) 


on  the  outer  side  of  the  jaw  (figs.  754  and  755).  In  this  way  the 
jaw  may  become  enormously  expanded  as  shown  in  fig.  756.  In 
the  maxilla,  the  cyst  may  encroach  upon  the  cavity  of  the  sinus. 
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Sections  tlirougli  the  walls  of  follicular  odontomes  show  that 
they  are  formed  of  fibrous  tissue  with  an  internal  lining  of  epithe- 
lium. A section  through  the  wall  of  a follicular  odontome  exhibit- 


Fig.  75G.  — («)  tooth;  (6)  inner  wall  of  cyst;  (c)  canal  for  mandibular  nerve. 
(From  Heath.) 

ing  the  epithelial  lining  is  shown  in  fig.  757.  The  epithelial  lining 
cannot  always  be  demonstrated  probably  because  it  is  destroyed 
in  the  process  of  preparing  the  specimen.  A tooth  is  generally  found 
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‘ Royal  Dental  Hospital  Reports,  1911,  p.  42,  and  1913,  p.  60. 
2 From  the  Proc.  Roy.  Soc.  Med. 

’ From  Trans.  Odonto.  Soc.,  vol.  xxvi,  p.  182. 
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projecting  into  the  cavity,  the  roots,  frequently  only  partially  formed 
(fig.  758),  being  embedded,  in  the  cyst  wall.  The  tooth  sometimes 
lie?  free  in  the  cavity  of  the  cys't.  W.  H.  Dolamore^  has  drawn 
attention  to  the  fact  that  the  tooth  at  times  lies  outside  the  cyst 
cavity.  He  records  the  case  of  a cyst  in  connection  with  a maxillary 


Fig.  757.“— Section  of  the  cyst  wall  showing  the  epithelial  lining. 


central  incisor,  where  it  was  necessary  to  divide  the  cyst  membrane 
before  removing  the  tooth.  In  the  same  paper  he  gives  an  illus- 
tration of  the  mandible  of  a sheep  where  it  would  appear  that 
the  cyst  was  developed  external  to  the  crypt  of  the  incisor. 


Fig.  758.8 — ^ follicular  odontome  (natural  size). 
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Teeth  from  follicular  odontomes  sometimes  show  an  absence  of 
Nasmyth’s  membrane.  The  fluid  from  a follicular  odontome  is 
generally  of  a yellowish,  glairy  character  and  contains  crystals  of 
cholesterin. 

The  walls  of  follicular  odontomes  may  undergo  calcification.  An 
example  is  described  by  Salter^  (fig.  759).  The  cyst  had  invaded 
the  maxillary  sinus.  A feature  of  this  case  was  the  development 
of  the  cyst  in  connection  with  a supernumerary  tooth.  Suppuration 
is  another  secondary  change,  and  is  more  commonly  met  with, 


Fig.  759. 


according  to  Bland-Sutton,  in  the  lower  animals.  Complete  dis- 
appearance of  the  fluid  contents  of  the  cyst  has  been  observed  by 
Heath.  2 

Gases  of  multiple  cysts  have  been  recorded.  In  a case  recorded 
by  Salter,  cysts  occurred  on  both  sides  of  the  maxilla  of  a young 
girl. 

In  a case  recorded  by  W.  Hern,^  there  were  three  cysts,  two  in 
the  maxilla  in  connection  with  the  lateral  incisors,  and  one  in  the 
mandible  around  the  unerupted  left  canine. 


‘ “ Dental  Pathology  and  Surgery,”  p.  219. 

“ Injuries  and  Diseases  of  tho  Jaw.”  Fourth  edition,  p.  189. 
“ Trans.  Odonto.  Soc.y  vol.  xxvi,  N.S.  p.  91. 
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Follicular  odontomes  may  develop  at  any  age,  but  they  are 
generally  met  with  in  young  adults.  They  occur  with  about  equal 
frequency  in  the  maxilla  and  the  mandible.  They  may  ards>e  in 
connection  with  any  tooth,  but  the  majority  of  cases  are  aseociated 
with  the  canine.  Occasionally  they  arise  in  connection  with  super- 
numerary teeth.  Follicular  odontomeis  are  very  rarely  associated 
with  the  deciduous  teeth. 

Opinions  differ  as  to  the  source  of  the  cells  from  which  the  cyst 
is  derived.  Hopewell- Smith  is  of  the  opinion  that  the  cyst  is  due 
to  degeneration  of  the  celk  of  the  stellate  reticulum ; others  consider 
that  the  cyst  arises  from  the  cells  of  the  external  epithelium  or 
from  the  more  superficial  cells  of  the  tooth  band.  Epithelial 
remnants  are  found  in  the  periodontal  membrane  and  it  is  quite 
possible  that  such  remnants  are  present  in  tooth  capsules  and 
that  the  cyst  may  sometimes  originate  in  a manner  similar  to  the 
dental  cyst. 

Si^ns  and  Symptoms. — Follicular  odontomes  produce  slow-grow- 
ing swellings',  leading  in  the  mandible  to  an  expansion  of  the'  walls, 
while  in  the  maxilla  they  frequently  invade  the  sinus  and  may 
give  rise  to  a distension  of  its  walls.  No  pain  is  usually  experi- 
enced unless  suppuration  has  taken  place.  Upon  manipulation  of 
the  swelling,  the  bony  walls  will  often  (but  by  no  means  always) 
yield  to  pressure  and  resume  their  shape  as  soon  as  the  pressure  is 
removed,  the  movement  producing  a curious  kind  of  crepitation 
which  has  been  termed  “crackling.”  Occasionally,  the  bony  wall 
does  not  exist  and  distinct  fluctuation  can  be  obtained.  There  is 
usually  a history  of  absence  of  a tooth  in  the  region,  of  the  swelling, 
and  this  is  an  important  diagnostic  sign. 

The  differential  diagnosis  from  other  tumours  in  the  mouth  is 
dealt  with  in  chapter  XXXIII. 

Treatment. — Treatment  consists  in  removal.  The  muco-peri- 
osteum  covering  the  cyst  wall  is  first  reflected  and  the  bony  wall 
divided  and  in  gre^at  part  removed.  The  tumour  is.  then  dissected 

out. 

(3)  FIBEOUS  ODONTOMES 

The  external  parts  of  the  tooth  sac  are  composed  of  fibrous 
tissue  and  if  this  tissue  becomes  hypertrophied  a fibrous  odontome 
is  formed.  The  nature  of  these  odontomes  is  shown  in  fig.  760. 
Under  the  microscope,  .the  thickened  follicle  is  found  to  be  composed 
of  fibrous  tissue,  lamiinated  in  chara.cter  and  at  times  partly  ossified. 
In  the  lower  animals  these  O'dontomes  are  generally  symmetrical, 
and  in  one  case,  that  of  a dasyure,  the  skeleton  was  softened  by 
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rickets.  Tihe  presenioe  of  rickets  in  this  case  may  have  been  an 
accidental  circumstance,  but  in  view  of  the  fact  that  rickets  seems  | 
to  thicken  the  meimbrane  which  covers  growing  bone,  it  is  not  | 
improbable  that  ilfiere  may  he  some  relation  between  rickets  and  J 
this  class  of  odontome.  I 

Bland- Sutton  contends  that  many  of  the  fibroid  and  fibro-cellular  ^ 
tumours  of  the  jaw  which  have  been  recorded  are  really  examples  - 
of  this  form  of  odontome.  : 

An  odontome  of  this  variety  is  described  by  Jordan  Lloyd  under  ^ 
the  name  of  enido steal  fibroma.^  The  patient,  a girl  aged  8,  was  ^ 
the  subject  of  a large  swelling  on  the  right  side  of  the  mandible,  i: 
extending  from  the  angle  of  the  bone  to  within  an  inch  of  the 
symphysis.  The  deciduous  and  first  permanent  molars  on  that  side 
were  missing,  the  former  having  been  extracted.  The  tumour  was 
exposed  by  removing  the  outer  plate  of  bone  and  was  shelled  out 
of  its  bed  without  difficulty.  It  was  found  to  be  attached  only 
at  its  lower  and  posterior  part,  and  was  lying  over  the  first  permanent 


Fig.  760.'^ — Portion  of  the  skull  of  a dasyure,  showing  a fibrous  odontome  in 
section.  The  tumour  was  intimately  counected  with  a molar  tooth.  (Bland- 
Sutton.) 

molar  which  was  displaced  to  the  lower  border  of  the  mandible. 
The  following  is  the  descriptioin  of  the  tumour:  “It  measured 

nearly  three  inches  in  length,  two  in  depth,  and  nearly  one  and  a 
half  in  thickness.  It  was  of  uniform  pearly  colour  and  of  a regular 
tough  consistence.  At  its  lower  and  hinder  part  was  a large  well- 
formed  permanent  molar  tooth  lying  with  its  crown  against  the 
tumour  to  which  it  was  held  in  organic  connection  by  a delicate 
fibrous  membrane  passing  from  the  outer  surface  of  the  tooth  roots 
to  the  delicate  connective  tissue  capsule  which  covered  the  tumour.” 
A microscopical  examination  showed  the  growth  to  be  “ closely 


i 


' Journ.  Brit.  Dent.  Assoc.,  vol.  xiv,  p.  564. 
2 From  Trans.  Odonto.  Soc. 
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allied  to  fibrous  tissue  on  tbe  one  hand,  and  to  fibrous  cartilage  on 
the  other,  rather  nearer  the  former  than  the  latter.” 

(4)  GEMENTOMES 

These  odontomes  are  produced  by  the  ossification  of  fibrous 
odontomos,  the  resulting  tissue  being  cementum.  They  are  rare  in 
man,  but  common  in  horses  and  rumiinants.  The  growth  resiembles 
cementum  in  character  and  causes  a hard  tumour  of  the  jaw, 
generally  painless  in  the  early  stages,  but  later  giving  rise  to  pain 
which  is  apt  to  be  mistaken  for  periostitis  or  necrosi^.  Fig.  761  is 


Fig.  761. 


the  drawing  of  a cementome  recorded  by  Dr.  Forget;  the  odontome 
was  about  the  size  of  a pigeon’s  egg  and  camei  away  with  a.  carious 
molar  which  he  decided  to  extract  before  opening  the  tumour. 


Fig.  762. — Section  through  fig.  761. 


The  possible  association  of  fibrous  odontomes  and  cementomes 
with  rickets  is  suggested  by  a case,  recorded  by  Bland- Sutton,^ 
in  which  a cementome  was  found  in  the  position  of  the  right 
mandibular  molar  of  a boy  who  presented  unmistakable  evidence 
of  rickets. 

(5)  COMPOUND  FOLLICULAE  ODONTOMES 

Under  this  heading  are  described  cysts  which  contain  a great 
number  of  small  masses  of  dental  tissue  and,  in  some  instances, 
bone.  Several  cases  have  been  reported  in  man,  while  Logan  has 


^ See  “ Tumours,  Innocent  and  Malignant,”  Sixth  edition,  p.  236. 
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recorded  one  in  a horse  and  Bland- Sutton  one  in  a thar.  Of  the 
cases  recorded  in  man,  the  first  is^  reported  in  the  Transactions  of 
the  Odontological  Society  (vol.  iii,  p.  282,  O.S.),  and  may  be  tahen 
as  a type  of  this  form  of  odontome.  The  patient  was  a female,  aged 
27;  the  cyst  developed  in  the  right  maxilla,  and  was  first  noticed 
at  the  age  of  12.  The  first  molar,  the  two  premolars,  and  the 
canine  were  absent.  When  first  seen,  suppuration  had  supervened 
and  probably  some  of  the  calcified  contents  of  the  cyst  had  been  lost. 
Twenty-eight  denticles  were  removed — nine  were  tiny  single  teeth, 
each  perfect  in  itself,  with  conical  roots  and  crowns  tipped  with 
enamel.  Six  masses  were  built  up  of  adherent  single  teeth,  while 
the  remaining  denticles  were  exceedingly  small. 

The  character  of  the  denticles  from  these  cysts  varies.  In  one 
case  recorded,^  two  of  the  fragments  were  fairly  formed  teeth  and 
to  one  of  the  fragments  bone  similar  to  that  of  the  alveolar  process' 
was  attached ; in  another  case^  the  denticles,  fifty  in  number,  were 
composed  entirely  of  cementum;  while  in  a curious  tumour  prob- 
ably belonging  to  this  group®  the  right  maxilla  of  a girl,  aged  11, 
was  distended  by  a swelling  which  contained  over  500  pieces  of 
true  bone  similar  to  that  forming  the  alveolar  process. 

In  fig.  763  will  be  seen  drawings  of  denticles  removed  from 
compound  follicular  odontomes. 

The  case  described  by  Bland-Sutton  in  the  thar^  has  thrown 
light  upon  the  nature  of  these  interesting  cysts.  He  describes  the 
condition  he  found  as  follows:  “Each  antrum  contained,  in  fact, 

a cyst  with  dense  thick  walls.  The  outer  shell  was  of  bone,  lined 
with  thick  fibrous  tissue.  The  interior  was:  occupied  with  denticles, 
fragments  of  cementum  and  bone  of  varying  shapes  and  sizes, 
amounting  to  nearly  three  hundred.  Those  in  the  middle  of  the 
cyst  were  glued  together  by  thick  pus  mixed  with  hay  and  chaff, 
while  the  peripheral  fragments  were  embedded  in  fibrous  tissue  or 
sprouted  from  the  cyst  wall  (fig.  764). 

The  treatment  of  compound  follicular  odontomes  is  similar  to 
that  of  the  follicular  odontomes  already  described. 

(6)  EADICULAE  ODONTOMES 

Radicular  odontomes  arise  after  the  completion  of  the  crown  and 
during  the  formation  of  the  root. 

1 Trans.  Odonto.  Soc.,  vol.  cxi,  p.  366,  Old  Series. 

- “ A Case  of  Compound  Follicular  Odontome,”  A.  W.  de  Roaldes,  New  York 
Med.  Journ.,  1894,  vol.  lix,  p.  612. 

^ Recorded  by  Bland-Sutton,  Trans.  Odonto.  Soc.,  vol.  xx,  p.  185. 

•*  Trans.  Odonto.  Soc.,  vol.  xx,  p.  185. 
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Fig.  764.^ — Section  through  the  maxilla  of  a thar,  showing  the  cyst  in  situ. 
(N)  the  maxillary  division  of  the  fifth  nerve.  (Bland-Sutton. ) 


1 From  Trans.  Odonto.  Soc. 
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Kadicular  odontomes  are  comparatively  common  in  the  lower-] 
animals,  more  especially  those  whose  teeth  grow  from  persistent  j 
pulps.  In  animals,  radicular  odontomes  are  not  uncommonly-l 
multiple,  and,  in  one  instance  recorded  by  Bland- Sutton,'  an] 
odontome  existed  at  the  base  of  each  incisor  tooth  in  the  maxilla  | 


Fig.  765.^ — Hard  palate  of  marmot.  Odontomes  connected  with  the  roots  of 
the  upper  incisor  teeth  appearing  in  the  hard  palate.  (Bland-Sutton.) 


Pm.  766.-^ 

The  specimen  shown  in  fig.  766  was  removed  from  the  maxilh 
of  a man  aged  45.  The  patient  had  suffered  much  pain,  and  a sinus 
connected  with  the  growth  had  opened  on  the  face.  C.  Tomes 
made  a microscopical  examination  of  this  specimen,  the  details  ol 


‘ Trans.  Odonto.  Soc.,  vol.  xx,  p.  65. 
= Prom  Trans,  Odonto.  Soc. 
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which  are  to  be  found  in  the  Transactions  of  the  Odontological 
Society,  vol.  iv,  p.  82. 

Another  remarkable  specimen  is  in  the  Museum  of  the  Eoyal 
College  of  Surgeons  of  England  (figs.  767  and  768).  This  tumour 
was  examined  by  S.  J.  Salter  A The  main  mass  of  the  tumour  is 
oomposed  “of  a confused  mass  of  bone-structure  and  demtine- 
structure,  arranged  around  and  separating  an  eilaborate  vascular 
network  otf  the  same  character  as  that  of  a dentinal  pulp.”  The 
upper  two- thirds  of  this  mass  is  covered  with  a layer  of  true  dentine, 
the  outer  portion  of  the  growth  being  composed  of  cementum. 

An  odontome  of  this  class,  which  occurred  in  the  practice  of 
R.  Markham,  is  shown  in  figs.  769  and  770.  The  tum.our  was 
examined  and  described  by  G.  Watson.^  The  odontome  was  in 
connection  with  the  maxillary  left  third  molar  and  must  have  con- 
siderably encroached  upon  the  cavity  of  the  sinus.  The  structure 
consists  of  an  outer  layer  of  irregularly  laminated  cementum,  highly 
vascular,  and  containing  numerous  well-marked  lacunae.  The  main 
portion  is  composed  of  a narrow  band  of  very  intricate  convolutions 
of  white  and  yellow  tissue,  namely,  vaso-dentine  and  osteo-dentine 
(fig.  770). 

The  odontome  seen  in  figs.  771  and  772  consists  in  a large 
;■* globular  swelhng  about  the  size  of  a full-grown  acorn,  involving 
one  root  of  a four-rooted  maxillary  molar.  On  dividing  the  tooth 
with  a saw,  the  globular  swelling  was  found  to  be  hollow,  and 
lined  with  a tissue  which  presented  distinct  evidence  of  having  been 
.fsoft  in  character.  The  original  pulp  chamber  is  almost  entirely 
filled  up  with  a form  of  secondary  dentine  (fig.  773,  a),  presenting 
very  little  structure  beyond  a few  blood-vessels.  The  globular 
swelling  itself  is  bordered  by  a layer  of  cementum  (fig.  773,  b),  the 
lacunae  being  more  numerous  on  the  right  side  of  the  specimen. 

' This  outside  cemental  layer  is  bounded  internally — 

(i)  On  the  right  side  with  dentine  fairly  regular  in  type,  and 
4 continuous  with  the  dentine  of  the  main  body  of  the  tooth.  The 
*■  dentinal  layer  is  succeeded  by  one  cemental  in  character. 

(ii)  Towards  the  base,  by  a dentinal  tissue  presenting  few  tubuli. 

(iii)  To  the  left,  by  tissue  irregular  in  type,  containing  large 
blood-vessels  and  irregularly  shaped  lacunae,  with  a few  dentinal 
tubes  (fig.  773,  d),  and  which,  as  far  as  can  be  ascertained,  is 
continuous  with  the  secondary  dentine  in  the  pulp  chamber.  Inside 

Ithis  layer  is  a tissue  of  rather  different  pattern,  but  still  cemental 
^ in  character.  At  one  spot  (fig.  773,  c),  a transverse  section  of 

' “ Dental  Pathology  and  Surgery,”  by  S.  J.  Salter,  p.  125. 

Journ.  Brit.  Dent.  Assoc.,  vol.  xv,  p.  667. 
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; Fig.  771. » Fig.'  772.' 


' From  Journ.  Brit.  Dent.  .4ssoc. 
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dentine  appears.  The  aberration  seems  to  have  consisted  of  an 
overgrowth  of  one  radicle  of  the  pulp,  followed  by  calcification  in 
a direction  from  without  inwards. 

A growth  (figs.  774  and  775),  which  is  probably  a type  of 
radicular  odontome,  is  described  in  Wedi’s  “ Atlas  of  the  Pathology 


of  the  Teeth  ” (Second  Edition).  The  patient  was  a boy,  aged  11^, 
and  the  swelling  occurred  in  the  mandible  in  the  region  of  the  first 
deciduous  molar.  The  tumour  was  very  sensitive  to  pressure, 
owing  to  severe  periostitis.  After  removal,  it  was  found  to  be 
composed  of  a mass  of  tissue  about  the  size  of  a large  cherry, 
intimately  coalescent  with  the  deciduous  canine  and  first  molar. 


‘ From  Journ.  Brit.  Dent.  Assoc. 

2 Copied  by  permission  from  Wedl’s  “ Atlas  of  the  Pathology  of  the  Teeth.” 
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It  was  covered  witih  a distinct  membrane  of  connective  tisisue  which 
was  closely  adherent  to  the  hard  tissue.  A section  of  the  growth 
showed  that  it  consisted  of  hard  tissue  containing  cavities  filled 
with  connective  tissue  and  blood-vessels  (fig.  776).  The  distal  root 
of  the  molar  showed  considerable  absorption.  Microscopical  exam- 
ination showed  the  hard  tissue  to  be  a rudimentary  dentine,  which 
has  remained  stationary  at  the  stage  of  development  of  globules 
with  interglobular  spaces. 


Fig.  776.’ 


An  odontome  similar  in  character  to  the  foregoing  is  recorded 
by  Bland-Sutton.^  In  a case  which  came  under  the  notice  of 
C.  F.  itilot,^  there  was  a hard  circumscribed  mass  enveloping  the 
roots  of  two  mandibular  molars.  One  molar  had  a septic  pulp 
chamber  and  the  genersd  structure  of  the  growth  seemed  to  suggest 
that  it  was  a case  of  inflammatory  tissue  which  had  partially  ossified 
and  calcified. 

(7)  COMPOSITE  ODONTOMES 

These  odontomes  consist  of  irregularly  shaped  calcified  masses 
and  are  composed  of  enamel,  dentine  and  cementum  which  are 
apparently  disposed  in  no  definite  arrangement.  They  probably 
arise  from  an  abnormal  growth  of  all  the  elements  of  a tooth  germ, 
namely,  enamel  organ,  papilla  and  follicle.  They  may  occur  in 


' Copied  by  permission  from  Wedl’s  “ Atlas  of  the  Pathology  of  the  Teeth.” 
' “ Tumours,  Innocent  and  Malignant.”  Sixth  Edition,  p.  239. 

® Reported  by  J.  Murray,  Trans.  Odonto.  Soc.,  vol.  xxxvii,  p.  176. 
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either  the  maxilla  or  the  mandible.  They  vary  considerably  in  size 
and  shape  and  in  the  arrangement  of  the  tissues  composing  them. 
In  one  recorded  by  J.  J.  Andrew/  occurring  in  the  right  maxilla, 
the  length  was  If  in.;  girth  in.;  width,  in.,  and  the  weight 
was  estimated  at  500  gr.  In  the  one  shown  in  figs.  777  and  778, 


Fig.  777.2 


recorded  by  Heath, ^ the  measurements  were  in.  antero- 
posteriorly,  1 in.  transversely,  and  If  in.  from. above  downwards; 
weight  315  gr. 

According  to  Bland-Sutton  the  largest  odontome  known  to  have 
grown  in  the  maxillary  sinus  is  preserved  in  the  museum  of  Guy’s 


Fig.  778.^ — Section  of  odontome  shown  in  fig.  777. 

Hospital  (fig.  779).  The  clinical  history  of  the  case  was  recorded 
by  Hilton^  as  follows:  — 

A man,  aged  36,  had  a Ihrge  osseous  tumour  occupying  the  antrum.  The 
pressure  of  this  tumour  had  caused  the  front  wall  of  the  antrum,  with  the 
integument  and  soft  tissues  covering  it,  to  slough.  The  trouble  was  first 
noticed  thirteen  years  before.  As  the  cheek  enlarged  the  eyeball  became 


‘ Trans.  Odonto,  Soc.,  vol.  xxvii,  p.  42. 

2 From  “ Injuries  and  Diseases  of  the  Jaws,”  by  Christopher  Heath. 

3 “ Injuries  and  Diseases  of  the  Jaws,”  by  Christopher  Heath.  Fourth  Edition, 
p.  319. 

* From  “ Injuries  and  Diseases  of  the  Jaws.” 

Guy's  Hospital  Reports,  1836,  vol.  i,  p.  493. 
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displaced  and  finally  burst.  For  a long  time  the  surface  of  the  tumour  was 
exposed,  the  suppuration-  being  copious,  and  occasionally  pieces  of  bone, 
irregular  in  shape,  came  away;  at  last,  to  the  man^s  astonishment,  the  bony 
mass  dropped  out,  leaving  an  enormous  hole  in  his  face. 


The  tumour  weighed  nearly  15  oz.,  and  measured  27*5  cm. 
(11  in.)  in  its  greatest  circumference.  This  tumour  presented,  on 
section,  an  ivory -like  surface,  and  on  close  scrutiny  a number  of 


From  “Tumours,  Innocent  and  Malignant,”  by  Bland-Sutton. 
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closely  arranged  concentric  laminae  (fig.  780).  Sections  ground  thin 
and  examined  under  the  microscopei  showed  large  numbers  of 
lacunae  and  canaliculi  arranged  in  a very  regular  manner. 

A remarkable  example  of  composite  odontome  is  shown  in  fig. 
781.  It  was  removed  from  a Kafhr  boy,  aged  14,  and  occupied  the 


Fig.  781. ‘ (Bland-Sutton.) 


position  of  the  left  premolars  and  molars.  In  the  mass,  which  is 
composed  of  dentine  imperfectly  calcified  and  very  irregular,  there 
seems  to  be  some  cementum  but  no  enamel.  The  weight  of  the 
growth  was  59  gm.  or  885  gr.,  and  the  size  70  mm.  by  62  mm.  by 


Fig.  782.2 


39  mm.  The  parents  first  noticed  a swelling  when  the  boy  was 
6 months  old,  but  they  paid  no  attention  to  the  growth. 

Composite  odontomes  are  rare  among  the  lower  animals. 

In  fig.  782  an  illustration  is  given  of  a maxillary  right  central 


? From  “Tumours,  Innocent  and  Malignant,”  by  Bland-Sutton. 
2 From  Trans.  Odonto.  Soc. 
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incisor,  on  the  palatal  aspect  of  which  is  a cauliflower-like  mass  of 
tooth  tissue.  This  mass,  although  not  an  integral  part  of  the  root 
of  the  tooth,  has  nevertheless  grown,  as  it  were,  around  the  root 
so  that  when  the  odontome  is  separated  from  the  tooth  a marked 
groove  is  seen  on  the  former  corresponding  to  the  shape  of  the 
palatal  surface  of  the  root.  An  examination  of  the  specimen  shows 
that  the  odontome  covered  not  only  the  root,  but  also  the  upper 
half  of  the  palatal  aspect  of  the  crown  of  the  tooth.  The  occlusal 
surface  of  the  tooth  shows  no  signs  of  attrition  and  therefore 
suggests  that  the  tooth  did  not  erupt  into  correct  position ; the  root 
of  the  tooth  shows  signs  of  absorption  around  the  apical  portion. 
The  fact  that  the  root  is  fully  formed  and  the  odontome  has  grown 
aroimd  it  seems  to  indicate  that  the  formation  of  the  ^odontome 
was  subsequent  to  the  growth  of  the  root.  A section  of  the  speci- 
men shows  that  it  is  composed  of  enamel,  with  cemental-like  tissue; 
a few  dentinal  tribes  are  seen  in  places.  The  odontome  must  there- 
fore be  regarded  hs  belonging  to  the  composite  class. 

It  is  interesting  to  examine  this  specimen  in  the  light  of  know- 
ledge gained  from  others  in  order  to  determine  whether  such 
tumours  are  in  any  way  related  to  supernumerary  teeth.  In  the 


Fig.  783. 


first  place  we  find,  in  the  region  of  the  premaxillae,  the  ordinary  ‘ 
supernumerary  tooth  appearing  in  the  form  of  a peg-shaped  or  an 
irregularly  shaped  incisor. 

Next,  we  have  a stage,  where  in  place  of  the  single  tooth,  several 
well-formed  denticles  are  present.  Such  a specimen  has  been 
figured  and  described  by  M.  H.  Cryer.  In  the  region  posterior  to 
the  maxillary  left  central  incisor  was  a mass  of  tooth  tissue  com-  \ 
posed  of  five  separate  denticles,  each  denticle  being  composed  of  « ^ 
enamel,  dentine  and  cementum.  Another  specimen  belonging  to  J ( 
Cryer  takes  us  a step  further.  Here  a tumour  had  displaced  the  | 
central  incisor,  the  denticles  contained  in  the  tumour  numbered  . 
thirty-five  and  were  in  some  cases  single  and  in  others  fused  together.  ; 
In  a further  stage,  we  have  numerous  denticles  fused  together  so  5 
as  to  form  an  irregular  mass  of  tooth  tissue,  and  an  excellent  1 i 
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example  of  this  was  figured  by  Bland-Sutton.^  The  tooth  (fig. 
783),  removed  from  a lad,  aged  19,  was  situated  in  fronrof  the  right 
first  premolar  and  had  caused  displacement  of  the  candne  and 
lateral  incisor.  The  root  of  the  tooth  was  not  formed  and  the 
crown  showed  nine  distinct  eminenioes.  Bland-Sutton,  in  referring 
to  this  case,  says  that  “ the  appearance  of  the  specimen  is  as  though 
a group  of  supernumerary  teeth  had  become  confluent  also,  “ It 
is  easy  to  imagine  that  if  the  cusps  of  this  odontome  had  remained 
distinct  and  each  had  been  separately  erupted  they  would  have 
been  called  supernumerary  teeth.  Indeed,  many  of  the  cusps  can 
be  easily  detached  from  the  main  mass.”  On  the  other  hand,  if 
the  denticles  had  remained  separate  and  a cyst  had  developed  in 
connection  with  them  we  shonld  have'  the  condition  known  as  ” com- 
pound follicular  cyst.”  Thus  ” this  strange  specimen,”  to  use 
Bland-Sutton’s  words,  ” serves  to  bridge  the  gap  between  com- 
pound follicular  cysts  and  composite  odontomes.” 

In  the  specimen  shown  in  fig.  782,  the  stage  of  complexity 
seems  to  have  advanced  one  step  further,  and  in  place'  of  a tendency 
toTvards  well-formed  denticles  we  have  more  or  less  defined  ex- 
crescences of  enamel  embedded,  as  it  were,  in  a matrix  of  tissue 
cemental-like  in  character. 

The  odontome  is  not  always  the  aberration  of  one  tooth  germ, 
for  in  some  examples  there  is  evidence  of  at  least  two  teeth  germs 
being  implicated  in  the  growth. 

An  idea  of  the  microscopical  character  of  some  of  these  odon- 
tomes can  be  formed  from  figs.  784  to  787. 

In  figs.  784  and  785^  the  section  is  composed  of  alternate  layers 
of  enamel  and  dentine  which  are  seen  to  run  for  the  most  part  in 
a vertical  direction.  Here  and  there  spaces  exist,  some  being  circu- 
lar, others  quite  irregular  in  outline;  the  majority  of  these  spaces 
are  lined  with  enamel  more  or  less  perfectly  calcified.  Patches 
of  enamel  may  also  be  seen  dotted  about  the  section.  The  arrange- 
ment of  the  structures  in  this  loose  fashion  renders  the  tissue  exceed- 
ingly friable. 

In  figs.  786  and  787^  the  structure  is  ” complex  and  very  mixed; 
in  parts,  labyrinthine  or  folded  in  appearance  ; in  others,  osteoden- 
tinal.”  The  main  body  of  this  odontome  was  dentine,  though  of  a 
very  irregular  character,  full  of  openings  and  canals,  with  patches 


1 Dental  Record,  vol.  ix,  p.  435. 

* Recorded  by  J.  Lewin  Payne  {Brit.  Dent.  Journ.,  June  15,  1904,  vol.  xxv, 
p.  402). 

^ Recorded  by  J.  J.  Andrews  {Trans.  Odonto.  Soc.,  vol.  xxvii,  p.  42). 
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1 From  Brit.  Dent.  Joiirn, 
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Fig.  786.’— Mag.  12  diam. 


Fig.  787. ‘—Mag.  80  diam. 


1 From  Trans.  Odonto.  Soc. 
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and  crescents  of  enamel  in  all  kinds  of  positions  scattered  through  it. 
There  was  very  little  oementum,  but  a few  lacunae  occurred  in 
parts.’’ 

Signs  and  Symptoms. — An  odontome  is  covered  by  a capsule 
from  which  it  derives  its  nourishment,  and,  as  it  gives  rise  to  no 
painful  symptoms  during  the  period  of  growth,  its  presence  often 
passes  unnotice(i.  Composite  odontomes  like  teeth,  are  said  to 
pass  through  an  eruptive  stage.  The  capsule  is  at  some  point 
destroyed  and  suppuration  takes  place,  so  that  the  odontome  is 
likely  to  be  mistaken  for  a more  serious  disease  of  the  jaw’. 

Eve  has  described  a group  of  tumours  which  he  has  classed  as 
Composite ! Embry oplastic  Odontomes.  Clinically  these  tumours 
resemble  sarcomata.  Of  the  four  cases  he  records  three  occurred 
in  the  mandible  and  one  in  the  maxilla.  The  patients  were  aged 


Fig.  788.— (Low  power.)  Composite  embryoplastic  odontome  showing  strands 
of  enamel  epithelium  lying  in  a sarcomatous  ground  substance.  The  strands 
enclose  small  cysts  and  areas  of  stroma. 

21,  33,  53  and  55  respectively  when  the  tumours  commenced.  In 
one  case  the  growth  was  of  eleven  years’  duration,  while  in  the 
one  recorded  in  the  maxilla  the  swelling  had  only  been  noticed  for 
four  months.  Microscopically  the  tumours  were  composed  of, 
irregularly  shaped  masses  and  columns  of  enamel  epithelium  em- 
bedded in  a sarcomatous  stroma,  figs.  788  and  789. 
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Fig.  789. — Part  of  section  shown  in  fig.  788,  but  under  a higher  objective.  The 
figure  shows  a rounded  strand  of  enamel  epithelium,  lined  externally  with  columnar 
cells.  The  intermediate  layer  exhibits  a reticulum  {a).  At  its  centre  the  strand  is 
penetrated  by  a round  area  of  stroma  (6). 


PAPEES  FOE  EEFEEENCE 

Baker,  A.  W.  “ Notes  on  the  Pathology  of  a Dentigerous  Cyst  ” (contains 
note  about  the  Presence  of  Columnar  Epithelium),  Journ.  Brit.  Dent. 
Assoc.,  vol.  xii,  p.  61. 

CoLYER,  J.  F.  “An  Unusual  Eadicular  Odontome,”  Journ.  Brit.  Dent. 
Assoc.,  vol.  xvii,  p.  38. 

“ On  Some  Eecent  Additions  to  the  Museum,”  Trans.  Odonto.  Soc., 
November,  1904,  p.  11. 

“ On  Some  Odontomes  and  Anomalous-shaped  Teeth  in  the  Museum 
of  the  Society,”  Trans.  Odonto.  Soc.,  1906,  vol.  xxxviii,  p.  245. 
Cousins,  J.  W.  “A  Case  of  Compound  Follicular  Odontome,”  Brit.  Med. 
Journ.,  June  6,  1908,  p.  1352. 

De  Eoaldes,  a.  W.  “ A Case  of  Compound  Follicular  Odontome,”  New 
York  Med.  Journ.,  1894,  vol.  lix,  p.  612. 

Dolamore,  W.  H.  “ Two  Odontomes  ” (contains  an  account  of  the  Structure 
of  the  Soft  Tissue  adherent  to  a Composite  Odontome),  Journ.  Brit.  Dent. 
Assoc.,  vol.  xxiii,  p.  539. 


' “ On  the  Pathology  and  Treatment  of  Tumours  of  the  Jaw,”  Brit.  Med. 
Journ.,  June  29,  1907. 


Eve^  says:  “the  dental  character  of  these  tumours  cannot  be 
doubted,  owing  to  the  characteristic  appearance  and  arrangement 
of  the  epithelium.” 

. a 


650  DENTAL  SURGERY  AND  PATHOLOGY 

Eve,  F.  “ On  the  Pathology  and  Treatment  of  Tumours  of  the  Jaw,”  Brit. 
Med.  Journ:,  June  29,  1907. 

“ On  Cystic  and  Encysted  Solid  Tumours  of  the  Jaws,  with  Observa- 
tions on  the  Structure  of  the  Enamel  Organ,”  Trans.  Odonto.  Soc., 
vol.  xviii,  p,  39. 

“ On  Cystic  Tumour  of  the  Jaws,”  Brit.  Med.  Journ.,  1883,  vol.  i,  p.  3. 

Harris,  J.  H.  ‘'A  Follicular  Odontome.”  See  Note  re  Presence  of 
Nasmyth’s  Membrane,  Brit.  Dent.  Journ.,  vol.  xxvii,  p.  1017. 

James,  W.  W.,  and  G.  Forbes.  “ An  Epithelial  Odontome,”  Broc.  Roy. 
Soc.  Med.  (Odonto.  Sec.),  vol.  ii,  p.  166. 

Lloyd,  Jordan.  “ Short  Notes  on  Two  Cases  of  Tumour  of  the  Lower  Jaw 
(a  Follicular  Odontome  and  a Fibrous  Odontome),”  Journ.  Brit.  Dent. 
Assoc.,  vol.  xiv,  p.  563. 

Payi^e,  J.  L.  a Case  of  a Composite  Odontome,”  Journ.  Brit.  Dent.  Assoc., 
vol.  XXV,  p.  401. 

PiCKERiLL,  H.  P.  “ Eadicular  Aberrations,”  Proc.  Roy.  Soc.  Med.  (Odonto. 
Sec.),  vol.  ii,  p.  145. 

Report  on  Odontomes,  published  by  the  British  Dental  Association.  Edited 
by  Messrs.  Gabell,  James,  and  Lewin  Payne. 

Shuman,  H.  R.  Report  of  a Case  of  Composite  Odontome,  Dental  Cosmos, 
June,  1917. 

Sutton,  J.  Bland.  The  Chapter  on  Odontomata  and  Dental  Cysts  in 
"‘Tumours,  Innocent  and  Malignant.”  Sixth  Edition. 

“ Odontomes,”  Trans.  Odonto.  Soc.,  vol.  xx,  p.  32. 

“On  a Remarkable  Case  of  Odontomes  in  a Thar,”  Trans.  Odonto. 
Soc.,  vol.  XX,  p.  185. 

“ On  the  Relation  of  Rickets  to  some  Forms  of  Odontomes,”  Trans. 
Odonto.  Soc.,  vol.  xxi,  p.  138. 

“An  Anomalous  Tumour  from  the  Antrum,”  Trans.  Odonto.  Soc., 
vol.  xxxiv,  p.  96. 

“ On  a Radicular  Odontome  from  the  Mandible,”  Trans.  Odonto. 
Soc.,  vol.  xxxAuii,  p.  19. 

Tellander,  C.  “ On  a Case  of  Supernumerary  Teeth  ” (a  Case  of  Com- 
pound Follicular  Odontome),  Trans.  Odonto.  Soc.,  vol.  iii,  p.  282,  O.S. 

Tomes,  C.  S.  “Description  of  Odontomes,”  Trans.  Odonto.  Soc.,  vol.  iv, 
pp.  81  and  103. 

Tomes,  J.  “Cyst  in  Connection  with  an  Inverted  Tooth,”  Trans.  Odonto. 
Soc.,  vol.  ii,  p.  55,  O.S. 

“ Description  of  a Group  of  Supernumerary  Teeth  removed  from 
the  Front  Part  of  the  Mouth  Anterior  to  the  Canine  Teeth  ” (a  Case 
of  Compound  Follicular  Odontome),  Trans.  Odonto.  Soc.,  vol.  iii, 
p.  365,  O.S. 

Watson,  G.  “A  Radicular  Odontome,”  Journ.  Brit.  Dent,  .issoc.,  vol.  xv, 
p.  667. 

WiNDLE,  B.,  and  J.  Humphreys.  “ A Rare  Tumour  connected  with  the 
Teeth,”  Journ.  Anat.  and  Phys.,  1887,  vol.  xxi,  p.  667. 

Woods,  J.  A.  “A  Case  of  Radicular  Odontome,”  Brit.  Dent.  Journ., 
vol.  xxvi,  p.  953. 

“ Some  Abnormalities,”  Dental  Record,  June,  1915. 

Wood,  W.  W.  “ A Case  of  Composite  Odontome,”  Dental  Cosmos,  May,  1914. 


m 


651 


CHAPTER  XXIII 

The  Treatment  of  Dental  Disease  in  Children 

In  connection  with  the  treatment  of  dental  disease  in  children 
there  are  a few  points  which  may  conveniently  be  oonsidered  under 
a separate  heading.  No  part  of  the  work  of  the  dental  surgeon 
requires  more  tact  than  the  treatment  of  children.  Some  possess 
' the  gift  of  readily  winning  the  confidence  of  the  young,  but  this 
' power  is  not  given  to  all.  The  operator  must  constantly  bear  in 
mind  that  he  is  dealing  with  children,  and  that  they  are  interested 
only  in  simple  topics.  Every  effort  should  be  made  to  attract  their 
attention  and  to  avoid  giving  them  pain;  but  if  pain  is  unavoidable, 
in  no  circumstances  should  they  be  misled  or  deceived. 

Too  great  a stress  cannot  be  laid  upon  the  importanoe  of  regular 
and  thorough  attention  to  the  teeth  of  children.  Dental  supervision 
should  commence  as  soon  as  the  deciduous- dentition  is  complete, 
and  the  child  should  be  brought  to  the  dental  surgeon  at  least,  three 
times  a year  for  examiniation.  Cavities  can  then  be  filled  while 
quite  small,  with  the  results  that  the  teeth  are  more  easily  saved 
and  the  operation  is  rendered  practically  painless — a point  of  no 
small  importance  in  dealing  with  children. 

In  treatment  of  dental  disease  in  children  the  importance  of 
rendering  the  mouth  functional  must  be  clearly  kept  in  mind.  If 
the  mouth  is  rendered  functional  it  will  be  kept  clean  by  natural 
means.  The  chief  causes  of  a functionless  mouth  in  children  are  : — 
(a)  Mouth-breathing. 

(h)  Caries  of  the  teeth. 

(a)  Mouth-breathing  arising  from  nasal  obstruction  produces  a 
persistent  gingivitis  of  the  gum  in  the  front  of  the  mouth,  and  pre- 
disposes the  teeth  to  caries,  especially  the  incisor  teeth.  Mouth- 
breathing is  often  overlooked,  more  particularly  in  children  who 
suffer  from  intermittent  nasal  obstruction.  The  sign  of  nasal  oh- 
struction  which  may  he  regarded  as  diagnostic  consists  in  a marginal 
gingivitis  limited  to  the  incisor  teeth,  the  gums  at  the  hack  of  the 
mouth  being  healthy. 

Too  much  importance  cannot  be  attached  to  the  proper  perform- 
ance of  nasal  breathing,  and,  if  there  is  sufficient  naso-pharyngeal 
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trouble  pros'ent  to  cause  eveu  intermittent  mouth-breatlimg,  thej 
trouble  must  be  removed.  Unless  a child  regularly  breathes  throvglif 
the  nose  it  cannot  have  a healthy  mouth.  [ 

(b)  Caries  of  the  Teeth. — It  is  a matter  of  common  experience| 
that  children  with  carious  teeth  “ bolt  their  food,”  thus  suspendingS 
the  function  of  mastication.  Unless  mastication  is  properly  per-m 
formed  the  mouth  cannot  be  kept  healthy.  It  is  essential  therefore! 
that  children’s  teeth  should  be  rendered  capable  of  performing  theirg 
function  without  the  least  discomfort.  J 

Small  cavities,  whether  in  the  crown  or  approximal  surfaces,'! 
should  be  filled  with  amalgam,  and  special  care  should  be  taken  j 
to  restore  the  contour  of  the  tooth.  (See  p.  380.)  Approximal 
cavities,  when  thiey  have  been  opened  up  and  the  caries  removed, 
are  usually  cup-shaped,  and  the  retentive  shaping  must  therefore 
be  carried  out  by  grooving.  If  the  tooth  is  sensitive,  it  is  some-  -^’i 
times  judicious  to  bring  the  filling  of  amalgam  against  the  approxi-  > 
mal  tooth.  With  children  it  is  sometimes  impossible  to  remove 
all  ithe  carious  dentine  in  the  deeper  parts  of  the^  cavity.  Under 
these  conditions  the  S'urface  of  the  dentine  should  be  covered  with  | 
a little  powdered  nitrate  of  silver  before  the  filling  is  inserted.  ^ 

If  the  pulp  of  a tooth  is  exposed,  the  better  line  of  treatment,  ^ 
in  the  majority  of  cases,  is  to  remove  the  tooth.  This  practice  may  H 
not  coincide  with  that  of  the  majority  of  practitioners,  but  the  impos-  ■§. 
sibility  of  thoroughly  'treiating  pulp  chambers  in  children,  and  the  i 
fact  that  suppuration  frequently  occurs  after  treatment  incline  me  ^ 
to  the  opinion  that,  by  extraction,  the  mouth  is  more  likely  to  be 
rendered  functional.  The  only  instances  where  conservative  treat- 
ment is  indicated  are  cases  of  second  deciduous  molars  in  children 
under  the  age  of  six  years,  that  is,  where  the  firsts  permiatnent 
molars  have  not  erupted;  but  even  in  ithese  cases,  the  teeth  should  ; 
be  carefully  watched,  and,  if  periodontitis  appears,  they  should  bci 
removed. 

If  it  be  decided  to  retain  the  tooth,  the  pulp  should  be  removed  ^ 
from  the  coronal  portion  of  the  pulp  cavity,  and,  if  possible,  from 
the  root  canals.  Sterilization  should  then  be  carried  out  and  the  ; 
pulp  chamber  filled  with  iodoform  or  lore  tin.  No  attempt  should 
be  made  to  fill  the  canals,  the  cavity  in  the  tooth  being  completed' 
w:ith  amalgam. 

In  a child  a tooth  with  a septic  pulp  chamber  often  causes  no 
objective  symptoms,  but  yet  is  the  seat  of  a slight  chronic  peri-  ^ 
odontitis;  moreover,  the  constant  absorption  of  the  septic  matter ' 
from  the  pulp  chamber  is  liable  to  cause  chronic  lymphadenitis. 

The  cases,  however,  which  demand  most  serious  consideration 
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are  tho&e  where  the  majority  ot  the  deciduous  molars  are  carious 
and  absolutely  unsavable  and  the  child  suffers  from  the  effects  of 
sepsis.  If  the  first  permanent  molars  are  in  poisition,  the  best  treat- 
ment seems  to  be  to  remove  all  the  deciduous  molars.  This  treat- 
ment has  the  advantage  of  removing  all  sources  of  sepsis  and  of 
isolating  the  first  permanent  molar — a point  of  the  greatest  impor- 
tance  when  the  value  .of  this  tooth  in  mastication  is  oonsddered.  As 
a rule,  all  oppo'sing  teeth,  even  if  free  from  caries,  should  be  removed. 

[ The  necessity  for  removing  all  opposing  teeth  will  perhaps  be  made 
I more  clear  by  giving  an  example.  Suppose  that  the  right  maxillary 
i deciduous  molars  and  the  left  miandibular  molars  are  unsavable  and 
are  removed,  then  the  opposing  teeth,  namely,  the  righit  mandibular 
and  the  left  maxillary  molars,  are  rendered  functionless  and  are  of 
little  use,  indeed  as  functionless  teeth  they  will  harbour  food  debris 
and  so  prevent  the  mouth  from  being  kept  naturally  clean.  The 
removal  of  all  non-functional  deciduous  teeth  is  therefore  called  for, 
if  the  month  of  a child  is  to  be  kept  clean  and  healthy. 

An  objeiction  has  been  raiseid  that  this  method  of  treatment 
robs  the  child  of  masticating  power.  In  answer  to  this  objection 
it  may  be  pointed  out  that  a carious  tooth  is  usually  tender  and  is 
avoided  in  the  process  of  mastication,  and  that  where  many  carious 
teeth  are  present  no  attempt  is  made  to  masticate,  the  child  “ bolt- 
ing ” its  food.  The  first  permanent  molars  in  many  of  these  children 
are  thereby  rendered  functionless  and  this  can  be  easily  demonstrated 
by  the  amount  of  debris  which  is  present  around  these  teeth.  The 
removal  of  the  carious  deciduous  teeth  allows  mastication  to  be 
efficiently  performed  and  the  masticating  power  is  increased  rather 
than  diminished.  Another  argument  advanced  against  this  treatment 
is  that  the  removal  of  the  deciduous  molars  allows  the  first  per- 
manent molars  to  come  forward  and  so  cause,  in  the  future,  crowding 
of  the  anterior  teeth.  With  regard  to  this  argument,  it  may  be 
pointed  out  that  such  travelling  forward  of  the  piermanent  teeth 
occurs  mainly  in  mouths  in  which  the  growth  of  the  jaws  is  hindered 
by  want  of  function  arising  from  insufficient  mastication  or  from 
lack  of  nasal  breathing.  From  obse.rvation — but  the  point  is  one 
J on  which  final  judgment  is  reserved — I am  inclined  to  think  that  if 

j by  removing  the  deciduous  molars  the  first  molars  can  be  rendered 

t functional,  the  growth  of  the  jaw  will  be  stimulated,  and  room  will 

’ be  made  for  the  development  of  the  second  and  third  molars.  With 

no  forward  pressure  from  the  second  and  third  molars,  and  wi'th 
the  first  molars  occluding  correctly,  there  will  be  little,  if  any, 
forward  movement.  But,  granting  that  the  suggested  treatment 
by  extraction  does  cause  a forward  movement  and  subsequent  crowd- 
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ing,  tlio  removal  of  four  teetih  will  easily  alleviaite  the  condition.  A 
decision  has  to  be  made  between  the'  disadvantage  arising  from  the 
possible  loss  of  four  teeth  on  the  one  hand  and  the  constamt  presence 
of  oral  sepsis  and  all  the  sequelae  on  the  other.  In  my  opinion  the 
risk  of  sepsis  is  by  far  the  greater  evil.  Still  further,  it  must 
always  be  remembered  that  even  if  the  deciduous  molars  are  retained  ; 
with  the  object  of  preventing  a forward  movement  of  the  molars,  it  , 
is  quite  possible  that  the  removal  of  teeth  to  prevent  crowding  would 
be  necessary,  as  in  mouths  such  as  these  in  question  some  inter- 
ference with  the  development  of  the  jaws  would  probably  have 
taken  place. 

Cases  are  frequently  seen  in  which  caries  has  progressed  rapidly 
in  the  first  permanent  molars  to  the  extent  of  involving  the  pulp  ! 
cavities  before  the  formation  of  the  roots  is  complete.  Such  teeth-: 
should  be  removed  for  they  cannot  be  satisfactorily  treated  by  con- 
servative operations  and  if  left  untreated  become  the  foci  of  infection. 

A detaded  account  of  a few  cases  will  serve  to  illustrate'  the. 
value  of  this  miethod  of  treatment'  where  a child  is  suffering  from 
dential  sepsis. 

A.,  female,  aged  4 years  6 months,  when  first  seen  was  suffering 
from  gastro-intestinal  trouble. 

Teetli  removed  : a ■■  b a I — 

e d I d e 

The  e[e  were  not  carious  and  were  retained  until  the  6]^  erupted. 
The  gastro-intestinal  trouble  cleared  up  and  within  four  months  the 
child  increased  in  v/eight  from  2st.  41b.  to  2st. '81b.  TIhe  normal 
weight  should  have  been  about  2st.  81b.,  and  the  normal  increase 
in  four  months  about  l|lb. 

The  rapid  increase  in  weight  which  follows  the  extraction  is  at 
times  very  marked.  For  example,  in  the  case  of  a boy,  aged  10 
years  2 months,  who  was  suffering  from  “glands,”  it  was  found 

advisable  to  remove  e ^ ^ { c d e '~ 

In  four  months  his  weight  increased  51b.,  viz.,  from  4st.  61b. 
to  4st.  111b.  The  normal  weight  should  have  been  about  4st.  ll^lb., 
and  the  normal  increase  in  four  months  about  21b. 

The  following  case  also  illustrate's  the  marked  improvement  in 
weight  which  follows  the  removal  of  septic  teeth : A boy,  aged  6 
years  6 months,  suffering  from  marked  oral  sepsis,  enlarged 
glands  in  the  neck,  and  gastro-intestinal  trouble,  was  seen  on 
November  28.  He  was  weak  and  debilitated  in  appearance,  with 
dark  rings  under  his  eyes.  He  weighed  2st.  121b.  The  following 

teeth  were  removed : b°i»b Te 

The  first  permanent  molars  had  just  pierced  the  gum,  and  the 
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e je,  the  pulps  of  which  were  not  exposed  or  eej)tic,  were  retained 
until  the  (3  6 had  completely  erupted.  He  was  s-een  again  seven 
weeks  later,  when  his  weight  was  3st.  3^1b.,  or  a gain  of  5|lb.  in 
about  seven  weeks.  The  glands  of  the  neck  were  considerably 
smaller,  he  had  lost  the  dark  rings  under  his  eyes,  and  his  appetite 
and  general  health  had  increasingly  improved. 

A boy,  aged  7 years  4 months,  stated  always  to  have  indiges- 
tion. The  following  teeth  were  removed  : 6 e d c | e d e 6 ^ jjjg 

° bed3|Cflet) 

weight  was  3st.  2^1b.-  Two  months  later,  his  weight  had  increased 
by  2^1b.  to  3st.  51b.,  and  all  symptoms  of  gastro-intestinal  trouble 
had  ceased.  The  average  weight  of  a boy  of  this  age  would  be  about 
3st.  9^1b.,  and  the  increase  in  two  months  only  a little  under  11b. 

Increase  in  weight  after  extraotion  does  not  always  occur,  and 
in  a few  cases  there  is  a slight'  reduction  in  weight,  but  this  is  fre- 
quently traceable  to  the  presence  of  sepsis  in  other  parts,  for 
example,  in  the  tonsils  or  the  naso-pharynx,  as  shown  by  the  follow- 
ing case : A child  aged  7 years  6 months  suffering  from  defec- 

tive teeth,  tonsils  and  adenoids,  was  seen  on  February  23,  when  the 
following  teieth  were  removed  : e e d c i c cf  e e 

° 6 e d I d e 6 

The  tonsils  and  adenoids  were  removed  on  May  3.  The  child’s 
weights  are  given  below : 


February  23 
March  24 
May  25 
July  26 
October  15 


St.  lb.  oa. 

3 10  8 

3 9 12 

3 9 12 

3 10  12 

4 0 6 


Here  the  improvement  in  weight  and  general  health  did  not 
follow  extraction  until  other  sources  of  sepsis  had  been  •removed. 

The  cases  quoted  afford  sufficient  evidence  that  the  loss  of 
masticating  power  does  not  interfere  with  the  general  health  of  a 
child,  but  increases  its  powers  of  metabolism  by  removing  a source 
of  sepsis. 

The  effect  of  early  removal  of  the  teeth  on  the  dental  arches  is 
shovm.  in  the  three  following  cases  : — 

The  models  shown  in  fig.  790  are  from  the  mouth  of  a child  from 
] whom,  at  the  age  of  4 years,  all  the  deciduous  teeth  were  removed 
^ with  the  exception  of  the  upper  canines. 

In  the  case  shown  in  fig.  791  the  deciduous  molars  were  removed 
at  the  age  of  8.  The  eruption  of  the  premolars  caused  a slightly 
crowded  condition  which  was  remedied  by  the  extraction  of  the 
second  premolars.  There  is  here  no  evidence  that  a crowded 
arrangement  of  the  teeth  would  have  been  avoided  by  the  retention 
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of  the  deciduous  molars ; a line  of  treatment  which  produced  a clean  1 
mouth  for  four  years  with,  admittedly,  some  risk  of  crowding,  which  1 
is  not  however  difficult  to  remedy,  seems  strongly  to  commend  itself  1 
as  against  a septic  mouth  and  possibly  the  avoidance  of  crowding.  1 
An  example  of  a case  in  which  the  first  permanent  molars  and  | 
the  deciduous  molars  were  removed  at  the  age  of  nine  years  is  shown 
in  fig.  792.  I 

Occasionally,  extraction  on  these  lines  does  not  produce  the 
desired  results,  but  the  failure  in  these  cases  is  often  to  be  traced  to  | 


Fig.  791.' 


asymmetrical  extraction  rather  than  to  the  particular  line  of 
treatment. 

Where  the  deciduous  teeth  are  decaying  on  all  surfaces — a 
condition  not  infrequently  arising  from  the  sucking  of  sugar  bags 
or  the  constant  presence  of  an  easily  fermentable  carbohydrate  on 
the  surfaces  of  the  teeth — a considerable  improvement  can  be 
affected  by  careful  regulation  of  the  diet  and  regular  cleansing  of 
the  teeth,  combined  with  local  treatment  of  the  teeth.  For  local 
treatment  no  drug  is  more  efficacious  than  nitrate  of  silver,  which 
should  be  applied  to  all  the  carious  surfaces  of  the  teeth.  ^^To  apply 
the  drug,  a small  portion  should  be  melted  on  the  end  of  a steel 


' From  Royal  Dental  Hosjiital  Reports. 
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instrument  so  as  to  form  a small  bead  which  can  be  applied  at  any 
point  with  accuracy  and  safety.  About  four  applications  should  be 
made  at  intervals  of  about  a week,  and  afterwards  regularly  at 
intervals  of  three  months.  Once  a ‘day  spirits  of  wine  should  be 
applied  to-  the  teeth  as  follows : The  surfaces  of  the  teeth  should 

be  thoroughly  dried,  the  spirit  applied  on  cotton-wool,  and  the  saliva 
kept  away,  if  possible,  for  one  or  two  minutes.  The  spirit,  in 
evaporating,  dehydrates  the  dentine  and  apparently  hardens  the 


Fig.  7J2.‘ 

surface.  Twice  a day,  morning  and  evening,  an  alkaline  mouth- 
wash should  be  used.  If  these  directions  are  faithfully  carried  out, 
the  teeth  can  often  be  retained  for  the  normal  period.  Nitrate  of 
silver  must  be  applied  with  caution.  On  no  account  should  it  be 
held  between  the  blades  of  conveying  forceps,  as  it  may  slip  from 
them  and  pass  either  into  the  larynx  (as  is  known  to  have  happened 


42 
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in  one  case),  or  into  the  stomach.  If  nitrate  of  silver  passes  into 
the  larynx,  inversion  might  be  tried,  but  skilled  surgical  aid  should 
immediately  be  sought;  if  it  passes  into  the  stomach,  a plentiful 
supply  of  common  salt  should  be  given  in  order  to  create  a chemical 
reaction  leading  to  the  formation  of  the  insoluble  and  inert  chloride 
of  silver. 

The  practitioner  should  impress  on  parents  the  necessity  of 
keeping  the  first  permanent  molars  scrupulously  clean  during  erup- 
tion, and  explain  to  them  that  these  teeth  form  the  vanguard  of 
the  second  dentition  and  that  during  the  period  of  eruption  the 
destructive  agents  are  most  active,  the  loose  flap  of  gum  overlying 
the  crown  acting  as  a food-trap. 

As  soon  as  the  first  permanent  molar  shows  signs  of  caries  in 
the  fissures  on  the  occluding  surface,  the  fissures  should  be  cut  out 
and  filled  with  amalgam. 

The  removal  of  the  deciduous  teeth  by  extraction  is  dealt  with 
in  chapter  XXYII. 
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CHAPTER  XXIV 

Odontalgia  and  Neuralgia 

Pain  arising  in  connection  with  disease  of  the  teeth  is  usually 
designated  by  the  term  “ Odontalgia.” 

Pain  from  visceral  diseiase  may  be  : — 

(1)  Local,  i.e.,  located  in  the  part  diseased. 

(2)  Keferred  to  the  terminations  of  some  nerve  trunk  implicated 
in  the  disease ; or 

(3)  “ Painful  impressions  may  be  conducted  up  the  sensory  fibres 
of  the  sympathetic  into  the'  central  nervous  system,  and  then  referred 
to  the  peripheral  distribution  on  the  surface  of  the  body  of  these 
nerve  fibres  that  enter  the  same  segment.  This  is  true  visceral 
reflected  pain  ” (Head). 

Pain  from  tooth,  therefore,  may  be  localized  to  the  tooth, 
referred  to  another  part — for  example,  the  temporal  region — or  asso- 
ciated with  a painful  area  in  the  skin.  It  would  seem,  however, 
better  to  restrict  the  term  “ odontalgia  ” to  pain  definitely  referred 
to  a tooth  or  teeth  and  to  consider  all  cases  in  which  the  pain  is 
referred  to  other  parts  as  ” neuralgia.” 

ODONTALGIA 

Odontalgia  may  be  divided  into: — 

(a)  Local. 

(h)  Referred. 

By  “ local  odontalgia  ” is  meant  pain  in  or  around  teeth  which 
are  themselves  the  cause  of  the  trouble ; by  “ referred  odontalgia  ’ ’ 
is  coinnoted  pain  in  a tooth  which  is  not  itself  the  seat  of  the  cause. 

(A)  LOCAL  ODONTALGIA 

Nearly  all  morbid  conditions  of  the  teeth  may  be  cited  as  causes 
of  local  odontalgia.  For  convenience  they  will  be  grouped  under:  — 

(a)  Morbid  conditions  of  the  periodontal  membrane'. 

(b)  Morbid  conditions  of  the  pulp. 

The  principal  affections  under  the  first  head  are  acute  and 
chronic  periodontitis  and  their  sequelae,  and  under  the  second,  acute 
and  chronic  pulpitis. 
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Local  odonitalgia  may  be  acute  or  chronic,  and  for  practical 
purposes  the  source  of  the  pain  may  be  regarded  as  either  the  pulp 
or  the  periodontal  membrane. 

(1)  Acute  local  odontalgia  is  genenally  due  either  to  acute  pulpitis 
or  to  acute  periodontitis.  1/  due  to  pulpitis,  the  pain  will  be  of  a 
sharp,  shooting,  throbbing  character,  more  severe  when  the  patient 
assumes  the  horizontal  position,  and  greater  at  night  than  in  the 
morning.  Paroxysms  of  pain  will  also  be  caused  by  alternations 
of  temperature.  A small  pledget  of  cotton- wool  placed  in  the  cavity 
and  gently  pressed  upon  with  a blunt  instrument  will  generally 
produce  pain,  as  in  this  form  of  odontalgia  the  pulp  is  usually 
exposed.  In  a few  cases,  the  application  of  cold  brings  relief,  while 
heat  intensifieis  the  pain.  A condition  of  this  character  points  to 
a suppurating  pulpitis,  the  'cold  constricting  the  arteries  and  so 
reducing  the  blood-pressure,  the  heat  dilating  the  vessels  and  there- 
fore increasing  it.  A sharp,  shooting  pain,  associated  with  marked 
tenderness  of  the  tooth  to  pressure,  usually  implies  tension  in  the 
pulp  chamber  from  a putrescent  pulp. 

If  periodontal  inflammation  is  the  cause,  the  pain  will  be  of  a 
dull,  gnawing,  constant  character.  Percussion  of  the  tooth  with  an 
instrument  will  generally  cause  pain.  (Where  pain  arises  in  connec- 
tion with  the  pulp,  percussion  does  not  as  a rule^  cause  pain.)  Pres- 
sure with  the  finger  upon  the  crown  of  the  tooth  will  also  produce 
pain,  and  the  alveolar  process  is  usually  tender.  A pledget  of 
cotton- wool  introduceid  into  the  cavity,  ,if  one  exists,  will  not  give 
rise  to  any  pain  except  that  which  is  caused  by  the  pressure  trans- 
mitted to  the  periodontal  membrane.  Alternation  of  temperature 
from  hot  and  cold  fluids  may  affect  the  pain,  but  not  to  the  same 
extent  as  in  pulpitis.  By  limiting  the  heat  or  cold  to  the  tooth,  the 
source  of  pain  can  be  easily  diagnosed.  With  periodontitis,  pain  will 
not  be  felt. 

The  treatm.ent  of  acute  local  odontalgia  depends  upon  the  cause. 
The  remedy  for  each  morbid  condition  has  already  been  dealt  with 
in  previous  chapters.  Temporary  relief  of  the  pain  in  cases  of  pulp 
trouble  may  be  obtained  by  applying  to  the  cavity,  on  a piece  of 
cotton-wool,  some  sedative,  such  as  oil  of  cloves,  oil  of  peppeiTnint, 
or  carbolic  acid,  covering  over  the  drug  with  some  loose  dressing, 
such  as  cotton-wool  dipped  in  gum  sandarac  or  mastic.  Periodontal 
pain  can  generally  be  relieved  by  the  application  of  tincture  of 
iodine,  to  which  some  tincture  of  aconite  may  be  added.  When  the 
pain  is  due  to  tension  in  the  pulp  cavity  from  the  putrescent  pulp, 
relief  can  be  obtained  by  opening  the  pulp  chamber  and  so  giving 
exit  to  its  contents. 
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(2)  Chronic  Local  Odontalgia. — The  causes,  like  those  of  the 
acute  form,  may  either  be  connected  with  the  pulp  or  with  the 
periodontal  membrane.  The  symptoms  arising  from  the  pulp  will 
be  pain  at  irregular  intervals,  but  loss  intense  than  in  the  acute 
form,  and  a tendency  for  the  pain  to  wander  land  follow  the  course 
of  the  nerve. 

Alternations  of  temperature,  or  the  application  of  irritant  food 
substances,  such  as  sweets,  sours,  &c.,  generally  produce  a paroxysm 
of  pain  which  miay  pass  away  at  once  or  continue  for  some  time. 
When  the  odontalgia  arises  from  the  periodontal  membrane,  the 
patient  will  complain  of  a grumbling  sensation  in  the  tooth  and 
tenderness  on  preissure.  The  gum  over  the  alveolar  process  will  be 
slightly  swollen,  congested,  and  tender  to  pressure.  The  pain  is 
usually  constant,  not  paroxysmal,  like  the  pain  arising  from  pulp 
trouble,  but  it  may  be  affected  by  alternations  of  temperature.  A 
frequent  cause  of  local  odontalgia,  and  one  that  is  often  overloioked, 
is  absorption  of  the  septa  between  the  teeth  in  chronic  periodontitis. 
Food  collects  in  the  space  formed,  and  pain  results  owing  to  pulp 
irritation  via  the  cemental  tissue  or  by  infection  via  the  periodontal 
membrane. 

The  treatment,  as  in  the  acute  form,  depends  upon  the  cause. 

(B)  EEFEKEED  ODONTALGIA 

Eeferred  odontalgia  may  arise  from  many  causes. 

Any  conditions  which  give,  rise  to  irritation  of  the  terminal 
portions  of  'the  fifth  nerve  and  its  connections  may  ciausie  reflex 
odontalgia,  and  by  far  the  commonest  condition  which  comes  under 
this  heading  is  that  which  is  dental  in  origin,  i,e,,  where  the  cause 
lies  in  a. tooth  which  is  not  itself  the  seat  of  pain.  Such  cases  are 
of  frequent  occurrence.  A patient  complains  of  pain;  say,  in  a man- 
dibular molar,  which,  on  examiniation,  is  found  to  be  free  from 
disease,  the  cause  eventually  being  discovered  in,  perhaps,  a maxil- 
lary tooth.  This  condition,  generally  called  “referred  toothache,” 
is  at  times  so  pronounced  that  manipulation  of  the  ofiending  tooth 
will  cause  paroxysms  of  pain  in  the  sound  tooth,  and  in  one  case 
within  the  author’s  recollection  the  application  of  arsenic  to  the 
pulp  caused  pain  in  the  sound  tooth  during  the  process  of  devitaliza- 
tion. Pain  may  be  referred  from  a maxillary  to  a mandibular 
tooth,  or  the  reverse ; it  may  also  be  referred  from  one  tooth  to 
another  on  the  same  side  of  the  same  jaw.  Perhaps  the  most 
common  and  most  instructive  example  of  referred  pain  is  that  of 
a mandibular  third  molar  causing  symptoms  in  a mandibular  pre- 
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molar.  Pain  is  never  referred  across  tlie  median  line  of  the  moutJi. 
Morbid  conditions  of  the  periosteum  of  the  jaws,  and  ulcerations  of 
the  mucous  membrane,  &c. , may  act  as  causes  of  odontalgia,  arid 
likewise  operations  upon  or  morbid  conditions  of  the  eye  and  nose. 
Cases  supporting  the  latter  statement  are  quoted  by  Galezowski 
and  Macnaughton- Jones. 

Toothache  is  frequently  met  with  in  patients  with  uterine 
troubles ; in  those  with  disorders  of  the  alimentary  tract,  and  in  those 
who  are  the  subjects  of  malaria,  gout,  rheumatism,  and  syphilis. 
The  probable  explanation  is  that  the  blood  is  charged  with  toxic 
matter,  and  slight  lesions  of  the  teeth  cause  pain  which  would  not 
be  felt  under  ordinary  conditions. 

The  diagnosis  of  referred  odontalgia  cannot  always  be  readily 
arrived  at.  If  no  local  cause  can  be  found  for  pain  which  is  referred 
by  a patient  to  a tooth  or  teeth,  a systematic  examination  of  all 
the  teeth  must  be  carried  out.  As  this  examination  is  practically 
similar  to  the  method  to  be  pursued  for  investigating  cases  of 
neuralgia,  it  will  be  considered  under  that  heading. 

NEURALGIA 

Neuralgia  is  a term  used  to  denote  pain  in  the  course  of  the 
nerve,  or  within  the  area,  of  its  distribution.  When  pain  occurs 
in  oonneiction  with  the  fifth  nerve,  it  is  known  as  trigeminal  or 
trifacial  neuralgia.  It  is  not  itself  a disease,  but  only  »a  symptom 
of  organic  and  functional  disease.  To  this  statement,  however,  an 
exception  must  probably  be  made  in  the  case  of  “ epileptiform 
neiuralgia,”  which  is  held  by  some  to  be  a definite  affection  of  the 
nervous  system. 

Many  different  conditions  are  described  'under  the  name  neur- 
algia, and  these  Head  divides  into:  — 

(A)  Neuralgia  quinti  major  (tic  douloureux,  epileptiform 
neuralgia). 

(B)  Neuralgia  secondary  to  disease  of  the  nerves  of  the  head, 
for  example,  tumours  involving  the  fifth  nerve. 

(C)  Neuralgia  minor. 

(a) Visceral  referred  pains  due  to  disease  of  the  intimate 

sitructure  of  some  organ  of  the  head. 

(b)  True  neuralgia  minor. 

(D)  Neuralgia  ■ secondary  to  general  disease,  such  as  anaemia, 
hysteria,  malaria,  &c. 

(A)  Neuralgia  major  is  considered  by  some  lantlioi’ities  to  be  a 
definite  disease  of  the  nervous  system  with  a distinct  course  and 
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cliaracter.  A most  excielleiit  descriptive  account  of  this  disease  is 
to  be  found  in  Head’s  article  on  trigeminal  neuralgia  (Allbutt’s 
“System  of  Medicine,”  vol.  vi,  p.  724).  The  disease  is  of  impor- 
tanoe  to  the  dental  practitioner,  as  many  of  these  cases  come  under 
his  notice  in  their  early  stages.  In  the  early  stage,  the  disease 
Stimulates  a simple  neuralgia,  flashes  of  pain  starting  from  one  or 
more  foci.  The  paroxysms  increase  in  severity  and  duration,  until 
they  become  almost  m:ibearable.  When  the  disease  is  fully 
developed,  the  paroxysms  of  pain  are  distressing  to  the  onlooker.  On 
the  side  of  the  head  and  face  affected  there  are  “ alternate  flushes 
and  pales,  and  the  muscles  are  in  violent  spasm,  the  skin  sweats 
profusely,  and  the  mouth  and  eye  pour  out  saliva  and  tears.  At 
the  height  of  an  attack  the  pulse  fails,  and  the  patient  becomes 
almost  unconscious  from  pain  and  shock.  The  paroxysms  are  started 
by  a stimulus  of  any  degree  or  kind  applied  to  the  sensory  area  to 
which  the  pain  is  referred,  or  may  be  quite  spontaneous.” 

The  Gasserian  ganglion  would  seem  to  be  the  starting  point  of 
these  impulses,  because  the  removal  of  the  ganglion  cures  the 
disease.  There  is,  at  present,  no  known  microscopical  method  which 
will  .eniahle  a normal  Gasserian  ganglion  to  be  distinguished  from 
one  removed  from  a patient  affected  with  neuralgia  major. 

in  an  admirable  paper  on  this  disease,  B.  Kollinson-Whitaker^ 
states  that  the  disease,  when  at  all  severe,  is  never  seen  in  patients 
who  do  not  also  show  signs  of  arterio-sclerosis,  and  he  inclines  to 
the  view  that  in  about  90  per  cent,  of  the  cases  the  exciting  cause 
lies  in  the  mouth.  In  patients  wdth  chronic  sepsis,  he  thinks  ” a 
steady  stream  of  afferent  impulses  ascends,  so  slight  that  they  aro 
not  noticed  save  when  something  causes  an  extra  outburst;  and 
these,  so  to  speak,  try  the  patience  of  a long-suffering  Gasserian 
ganglion  to  such  an  extent  that  all  that  is  needed  to  cause  it  to 
burst  into  paroxysms  of  pain  some  day  is  a new  and  severe  pain 
stimulus — maybe  of  very  short  duration — or  even  the  general  consti- 
tutional depression  which  any  acute  intercurrent  diseatse  may  so 
readily  cause.” 

It  would  be  idle  to  deny  the  force  of  this  author’s  argument 
with  regard  to  the  possibility  of  sepsis  in  the  mouth  acting  as  the 
cause,  on  the  ground  that  in  many  of  these  cases  the  teeth  are 
sound.  In  recent  years  our  views  as  to  what  a sound  tooth  really 
is  have  changed.  A tooth,  although  quite  free  from  caries,  may 
be  the  seat  of  a chronic  periodontitis,  and  it  is  this  type  of  tooth 


“ CoDcerning  Cranial  Neuralgias,”  Brit,  Bent.  Joitrn.,  vol.  xxx,  p.  193. 
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which  is  so  frequently  regarded  by  the  medical  practatdoner  as 
normal.  Nor  is  it  reasonable  to-  assume  that  the  teeth  cannot  have 
caused  the  disease,  because  their  removal  fails  to  effect  a cure.  It 
is  quite  feasible  that,  before  their  removal,  and  owing  to  their 
'presence,  the  seeds  of  a disease  may  have  been  sown  which  may 
subsequently  fructify  as  the  result  of  pain  stimulus. 

Victor  Horsley^  states  that  he  has  seen  cases  of  peripheral  origin 
where  'the  neuralgia  had  arisen  from  an  ascending  neuritis  traceable 
to  chronic  osteitis  of  the  tooth  sockets. 

(B)  Neuralgia  due  to  organic  disease  of  the  fifth  nerve  is  diffi- 
cult to  distinguish  from  the  pain  of  neuralgia  major.  The  pain  may 
be  intense  and  radiaite  over  the  area  supplied  by  the  nerve,  or  it 
may  be  local,  although  paroxysmal  and  active  in  character.  In 
differentiating  between  this  type  of  neuralgia  and  neuralgia  major, 
it  must  be  observed  whether  the  pain  is  “usually  accompanied  by 

a marked  loss  of  sensation  over  the  area  to  which  the  affected  ' 
branch  is  distributed.” 

(C)  Neuralgia  Minor. — (a)  Visceral  Referred  Pain. — The  reason 

for  cutaneous  teinderness  in  visceral  disease  is  explained  by  Head  ,c 
as  follows  : — > 

“When  impulses  pass  up  sensory  sympathetic  nerves  from  an  \ 

organ  which  is  diseased  they  set  up  a disturbance  in  the  segment  ; 

to  which  they  are  conducted.  Now  any  second  sensory  impulse 
from  another  part,  e.g.,  from  the  surface  of  the  body  which  passes  ’| 
into  this  same  segment,  will  be  profoundly  altered,  for  it  no  longer 
falls  into  a normal  and  quiescent  segment  of  the  nervous  system,  but 
into  one  whose  activity  is  already  distirTbed.  The  resultant  stimu- 
lus, conducted  upwards  towards  the  brain,  therefore  differs  from 
that  which  would  have  passed  inwards  from  that  segment  under 
normal  circumstances.  The  second  stimulus  will  appear  to  be 
exaggerated,  or  may  perhaps  undergo  some  actual  increase  in  its  ' ^ 
passage  -through  the  excited  segment.’’’  i 

“ Thus  any  otherwise  painless  stimulation  applied  to  the  surface  | 
of  the  body  falling  within  the  area  supplied  by  fibres  that  enter  the  ‘i 
disturbed  segment,  will  appear  to  be  painful,  and  the  skin  will  be 
said  to  be  tender.” 

“ In  the  head,  these  areas  are  supposed  to  represent  the  seg- 
mental origin  of  the  nerves  for  pain,  heat,  and  cold.” 

The  exact  relationship  oif  each  too-th  to  the  segmental  areas  seems  ; 
to  vary.  The  following  table  is  given  as  approximate:  — 


* Brit.  Med.  Jonrn.,  September  9,  1935,  p.  556. 
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Maxilla. 

Mandible. 

Incisors  ... 

...  Fronto-nasal. 

Incisors 

Mental. 

Canine  ... 

Naso-labial. 

Canine 

...  ...  yy 

Premolar  I. 

...  ...  jj 

...  Temporal  or 
maxillary. 

Premolar  I. 

...  Doubtful. 

„ II. 

„ II. 

Molar  I. 

...  Maxillary. 

Molar  I. 

...  Hyoid. 

„ II. 

...  Mandibular. 

„ II. 

,, 

,,  III. 

...  ...  yy 

„ III. 

...  Superior  laryn- 
geal or  hyoid. 

The  diagrams  (fig.  793)  show  these  areas,  and  the  maxima  points 
of  thoise  areas. 
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The  method  of  teisting  for  the  superficial  tenderness  is  by  means 
of  the  blunt  end  of  a pm.  To  the  normal  skin  the  touch  feels  blunt, 


1 From  Allbutt’s  “System  of  Medicine.” 
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but  when  the  skin  is  sensiitive  the  patient  complains  that  the  touch 
hurts,  and  that  the  part  is  tender,  or  he  may  fancy  that  he  is  being 
pricked.  The  tender  area  over  the  hairy  scalp  may  be  defined  by 
gently  pulling  the  hair,  while  with  skin  which  overlies  soft  struc- 
tures, such  as  the  neck,  gentle  pulling  between  the  fingers  is 
advised. 

Head’s  observations  are  interesting,  but  further  investigations 
are  required  before  their  practical  value  in  diagnosis  can  be  definitely 
determined*  The  “segmental”  areas  are  not  to  be  confounded 
with  so-called  “foci  ” of  pain  observable  in  certain  neuralgias. 

It  must  be  clearly  kept  in  mind  that  the  “ segmental”  areas 
do  not  correspond  to*  the  distribution  of  the  peripheral  branches  of 
the  cranial  nerves,  and  the  maxima  points  do  not  correspond  to  the 
so-called  “foci  ” of  pain  experienced  in  certain  neuralgias. 

(t)  True  Neuralgia  Minor. — In  this  form  of  the  disease  the  pain 
is  “ neuralgic  ” in  character,  is  of  a darting,  shooting  type,  and 
closely  resembles  neuralgia  major.  Usually  there  is  no  superficial 
tenderness;  hut  ivhen  tenderness  is  present,  the  sensitive  area 
corresponds  to  the  peripheral  distribution  of  the  affected  nerve  trunk. 

Causes. — Any  disease  to  which  the  teeth  are  liable  is  to  be 
regarded  as  a cause  of  neuralgia  minor.  The  most  frequent  causes 
are  chronic  inflamrnation  of  the  pulp  and  chronic  periodontitis  start- 
ing at  the  gingival  margin.  General  conditions  which  lower  the 
resastance  of  the  tissues,  such  as  fatigue,  rheumatism,  and  anaemia, 
increase  the  intensity  of  the  attacks  of  pain. 

Diagnosis. — The  diagnosis  of  the  cause  of  facial  neuralgia  is 
important  because  the  treatment  must  depend  on  the  cause,  and 
all  cases  which  come  under  notice  should  be  subjected  to  a sys- 
tematic examination.  The  patient  should  be  questioned  as  to  the 
character  of  the  pain,  in  order  to  discover  whether  the  pain  arises 
from  the  pulp  or  from  the  periosteum.  It  is  also  important  to  ascer- 
tain if  the  pain  is  periodic,  while  at  the  same  time  the  knowledge 
of  its  situation  is  useful  in  assisting  to  localize  the  position  of  the 
tooth  should  the  neuralgia  be  of  dental  origin.  Thus,  pain  in  the 
infra-orbital  or  supra-orbital  region  points  to  maxillary  teeth  : pain 
in  the  ear,  shooting  down  the  shoulder,  points  to  mandibular  teeth  ; 
while  pain  over  the  parietal  eminence  indicates  trouble  from  either 
maxillary  or  mandibular  teeth.  Next,  tlie  teeth  must  be  examined 
for  carious  cavities,  and,  should  any  be  found,  a search  should  be 
instituted  to  discover  if  any  chronically  inflamed  pulps  exist.  This 
examination  should  be  carried  out  with  a mirror  and  a probe,  care 
being  taken  to  look  for  approximal  cavities  near  the  gum  margin. 
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After  ithis,  periodontal  causes  should  be  excluded  by  preissing  and 
tapping  the  teeth  and  careifully  examining  the  “ pockets  ” around 
the  teeth.  Irritability  of  the  pulp  through  pathological  changes 
must  next  be  eliminated  by  looking  for  exposed  surfaces  of  dentine 
or  cementum.  Exposure  of  the  root  in  chronic  local  periodontitis 
is  a fruitful  cause  of  neuralgia  (see  p.  499).  Each  tooth  should  next 
be  tested  with  heat  and  cold,  and,  in  doing  this,  attention  should 
be  bestowed  upon  teeth  containing  large  metal  fillings.  In  testing 
with  heat,  a ball  of  base-plate  gutta-percha  should  be  made  hot 
and  applied  to  each  tooth  separately;  while  the  test  with  cold  is 
easily  carried  out  by  touching  each  tooth  with  a small  pledget  of 
cotton-wool  dipped  in  ice-cold  water,  or  spraying  with  ethyl  •chloride. 
If  a jet  of  cold  water  is  used  from  a syringe,  the  water  will  run  over 
two  or  three  teeth  at  a time,  and  so  prevent  ready  detection  of  the 
offendiing  tooth.  It  must  not  be  overlooked  that  most  teeth  with 
live  pulps,  if  submitted  to  the  above  treatment,  will  respond  to  the 
changes ; but  when  the  pulps  are  healthy,  the  condition  will  be  quite 
transient,  while,  if  diseased,  the  test  will  probably  set  up  an  acute 
paroxysni  of  pain.  In  cases  of  doubt  the  neighbouring  teeth  should 
be  tested  as  well  as  the  suspected  tooth.  The  pain  started  in  the 
affected  tooth  will  be  greater  in  comparison  with  that  in  the  approxi- 
mal  teeth.  Suppurative  conditions  of  the  periodontal  membrane* 
are  to  be  regarded  ais  frequent  causes  of  trigeminal  pain.  The 
exposure  of  the  roots  leads  to  irritability  of  the'  pulps  from  thermal 
and  other  irritations,  while  in  advanced  conditions  the  pulps  may  be 
affected  via  the  apical  foramen  by  spread  of  inflammation  from  the 
periodontal  membrane. 

If  a cause  has  not  been  discovered  by  the  above-mentioned 
examination,  the  absence  of  third  molar  teeth,  a.  frequent  cause  of 
neuralgia  in  those  between  18  and  30,  should  be  considered.  Such 
causes  as  "morbid  conditions  of  the  periosteum  of  the  bony  canals 
through  which  the  nerve  passes,  the  peripheral  irritation  in  other 
parts  of  the  distribution  of  the  fifth  nerve,  must  next  be  excluded. 
Failing  these,  the  presence  of  antral  mischief  or  tumours  in  the 
region  of  the  trunk  of  the  nerve  should  be  looked  for,  and  then 
the  question  of  organic  disease  in  the  brain  and  neuralgia  major 
should  be  considered. 

Treatment. — If  the  neuralgia  is  dental  in  origin,  the  cause  must 
be  removed  by  the  measures  indicated  for  the  treatment  of  such 
lesions.  When  the  cause  is  constitutional,  remedies  appropriate 
to  the  condition  must  be  adopted.  For  instance,  it  arising  in 
connection  with  general  debility,  anaemia,  or  overw^ork,  a general 
tonic  treatment  with  such  drugs  as  iron,  quinine,  and  arsenic  will 
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be  beneficial,  careful  attention  being  paid  to  the  condition*  of  the 
bowels.  Phenaceitin,  one  of  the  antipyrin  group  (10  to  15  gr.),  is 
useful  in  neuralgias  of  peripiheiral  origin.  If  of  malarial  origin, 
quinine  in  large  doses,  i.e.,  5 to  10  gr.,  will  bring  immediate  relief, 
and  if  given  before  an  attack  will,  in  some  cases,  ward  it  off,  and, 
in  otheirs,  greatly  minim, ize  its  severity.  Should  there  be  any  sus- 
picion of  syphilis,  iodide  of  potassium  would  be  indicated;  while 
with  gout  and  rheumatism  the  same  drug  may  prove  useful.  In 
addition  to  the  internal  administration  of  drugs,  local  applications 
may  be  tried,  such  as  chloral  and  camphor  in  equal  parts,  aconite 
and  chloroform,  or  counter-irritants,  such  as  cantharides,  capsicum, 
and  mustard.  If  no  cause  can  be  found,  and  the  above  treatments 
fail,  the  drugs  which  may  be  termed  “ neuralgic  specifics  ” should 
be  tried,  amongst  these  being  tinct.  gelsemii,  veratrina,  butyl 
chloral  hydras.  In  combination  with  these,  such  drugs  as  dilute 
hydrobromdc  acid,  chloral  and  bromide  oif  potassium  may  be  given. 

In  more  severe  cases,  the  injection  of  morphia  may  be  resorted  to. 

In  cases  where  treatment  by  drugs  fails  and  the  patient  continues  i 
in  great  pain,  injections  of  alcohol  may  be  tried,  and  failing  relief  . 
from  these,  surgical  methods  may  be  adopted.  These  questions 
belong  to  the  domain  of  general  rather  than  dental  surgery. 

The  following  articles  will  repay  perusal : — 

Head,  H.  “ Trigeminal  Neuralgia,’"  Allbutt’s  “ System  of  Medicine,”  vol.  vi, 
p.  724.  ' ' 

Rollins on-Whitaker,  Rat  H.  Concerning  Cranial  Neuralgias,”  Brit.  Dent 

Journ.,  vol.  xxx,  p.  193. 

“Discussion  on  Neuralgia,”  Dental  Section,  British  Medical  Associa- 
tion, September  9,  1905,  p.  546. 
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CHAPTER  XX\^ 

Diseases  arising  from  Sepsis  in  connection  with  the  Teeth 

General  Considerations — Affections  of  the  Mouth  and  Associated 
Parts — Affections  of  the  Respiratory  Tract — G astro -intestinal 
Affections — General  Conditions  arising  from  the  Absorption,  of 
Abnormal  Oro-gastro-intestinal  Products — General  Conclusions. 

In  the  preceding  chapters  the  various  pathological  processes 
arising  in  co<nnection  with  the  teeth  have  been  considered  and  it  has 
been  shown  that  septic  and  infective  conditions  are  associated  with 
many  of  these  processes.  These  processes  or  conditions  are  now 
commonly  grouped  under  the  term  “oral  sepsis.”  It  is  necessary, 
therefore,  for  the  student  to  bear  in  mind  that  the  term  “ sepsis  ” 
is  used  in  a broad  sense,  and  includes  infective  as  well  as  septic 
processes. 

In  recent  years  there  has  been  an  increasing  tendency  to  recog- 
nize the  mouth  as  a focus  of  infection,  and  it  has  been  conclusively 
demonstrated  that  many  obscure  pathological  conditions  are  wholly 
or  in  part  due  to  absorption  of  toxins  and  organisms  from  mucous 
surfaces  and  that  the  most  important  source  of  infection  is  the 
gastro-intestinal  tract.  Although  the  intestinal  tract  may  unques- 
tionably become 'infected  and  inflamed  without  any  apparent  “ oral 
sepsis,”  it  is  obvious,  that,  with  sepsis  in  the  mouth,  the  probability 
of  infection  in  the  intestinal  tract  is  greatly  increased.  It  is,  there- 
fore, the  primary  duty  of  the  dental  practitioner  to  assure  himself 
that  the  mouth  is  kept  as  aseptic  as  possible,  and  he  should  hesitate 
to  undertake  any  operation  which  is  likely  to  produce  sepsis. 

(A)  GENERAL  CONSIDERATIONS 

It  is  generally  admitted  that  periodontal  disease  may  be  the 
starting  point  of  conditions  which  lead  to  various  other  pathological 
lesions  and  it  is  proposed,  therefore,  to  review  this  subject  broadly, 
and  to  make  special  reference  toi  certain  diseases  which  seem  to  be 
frequently  traceable  to  mouth  infection.  A full  and  detailed  dis- 
cussion of  the  subject  would  involve  a deep  incursion  into  the  realms 
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of  general  pathology  and  is  therefore  beyond  the  scope  of  the  present  91 
work.  91 

(i)  The  Normal  Conditions  of  the  Alimentary  Canal  gl 

In  the  normal  mouth  the  teeth  are  arranged  in  a regular  arch;  am 
the  gums  are  firm  and  of  a light  pink  colour  and  are  attached  to  J 
the  teeth  at  their  necks.  In  the  process  of  mastication  particles 
of  food  tend  to  cling  about  the  teeth,  especially  around  the  necks  II 
of  the  teeth  where  the  gingival  margin  is  attached  in  such  a>  way  n 
as  to  leave  a slight  trough,  but,  when  normal  conditions  prevail,  91 
the  mouth  is  quickly  freed  of  food  debris  by  the  combined  action 
of  the  cheeks,  tongue  and  saliva.  91 

In  the  healthy  mouth  certain  organisms  are  always  present.  91 
The  majority  of  these  organisms  cannot  be  grown  in  ordinary  cul-  U 
ture  media,  and,  of  those  which  can  be  grown,  the  streptococci  91 
are  in  “ overwhelming  preponderance.”  When  food  is  being  taken,  91 
and  probably  at  other  times,  adventitious  organsims  are  introduced  9] 
into  the  oral  cavity.  M 

Various  factors  contribute  towards  the  maintenance  of  the  ■ 

“ bacteriological  balance  ” in  the  mouth,  e.g.,  (1)  the  mouth  is 
constantly  flushed  with  saliva  which  carries  the  organisms  to  ithe  ; 
stomach;  (2)  phagocytes  are  incessantly  passing  up  between  the  i 
epithelial  cells  and  either  take  up  the  organisms  or  discharge^  their 
bactericidal  content;  some,  “having  performed  their  functions, 
undergo  dissolution  or  are  swept  away  by  the  currents  of  saliva,’^  i 
while  others  find  their  way  back  into  the  subjacent  tissues  and  ai’e 
rapidly  destroyed;  (3)  the  bacterial  struggle  for  existence  is  prob-  ' 
ably  a contributory  factor.  ; 

The  organisms  reaching  the  stomach  from  the  mouth  are  mostly 
killed  or  inhibited  by  the  action  of  the  gastric  juice,  and  a few  hours 
after  meals  the  duodenum  may  be  found  quite  sterile.  In  the  ' 
ismall  intestine  bacterial  growth  starts  afresh,  the  rate  of  growth  i 
increasing  as  the  colon  is  approached;  at  the  colon  bacterial  ^ 
multiplication  reaches  its  maximum.  The  bile  exercises  a selec-  ' 
tive  action  on  the  organisms,  and,  while  checking  the  growth  of 
. certain  organisms  such  as  the  delicate  streptococci,  the  pneumo*  ; 
cocci  and  the  Bacillus  proteus,  it  has  no  effect  on  the  typical 
intestinal  bacteria  such  as  the  B.  coli  group  and  the  hardier  strep- 
tococci. The  bacteria  in  the  inteistiines  are  disposed  of  in  two  ways. 
Some  are  expelled  with  the  faeces,  and  these  are  probably  in  the  . 
majority;  while  others  find  a passage  through  the  intestinal  wall. 

The  latter  are  either  arrested  in  the  subcutaneous  lymph  nodules,  . ' 
or,  evading' these,  are  either  trapped  in  the  mesenteric  and  ^’etix)— 1 
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peritoneal  lymph  glands,  or  roach  the  vonous  radicles  of  the  portal 
vein  where  the  endothelial  cells  arrest'  the  leucocytes  with  the 
contained  bacteria. 

With  regard  to  the  toxic  products  of  the  bacteria,  it  is,  says 
Andrewes,^  “ conjectured  that  such  injurious  eubstanoes  absorbed 
from  the  alimentary  canal  as  may  escape  the  alchemy  of  the  liver 
are  neutralized  by  the  secretion  of  certain  of  the  ductless  glandsi — 
for  example,  the  thyroid.” 

Briefly,  it  may  be  said  that  under  normal  conditions  the  organ- 
isms in  the  alimentary  canal  are  efflciently  dealt  with  by  thO'  body 
defences  and  their  presence  causes  no  ill-eflects. 

(ii)  Abnormal  Conditions  of  the  Alimentary  Canal 

Any  septic  condition  of  the  mouth  adds  fresh  organisms,  the 
normal  flora  being  increased  and  new  varieties  appearing.  “ The 
abnormal  products  of  tissue  reaction  to  injury  are ‘present,  that  is, 
inflammatory  exudation  which  is  rich  in  proteid,  and  an  enormous 
increase  of  dead  cells,  epithelial  and  otherwise.”  The  abnormal 
flora  in  conjunction  with  abnormal  environment  modify  the  viru- 
lence of  the  organisms  in  the  direction  either  of  attenuation  or  of 
exaltation. 

The  local  effect  of  this  increase  of  organisms  is  to  undermine 
and  weaken  the  epithelial  covering,  which  then  affords  a passage 
for  the  organisms  into  the  deeper  tissues,  and,  in  periodontal 
disease,  where  the  organisms  and  their  product  are  stagnant  in 
the  “pockets,”  the  organisms  constantly  pass  into  the  medulla 
of  the  bone  and  are  absorbed  into  the  general  circulation.  This 
latter  condition  is  manifestly  present  where  there  is  marked  rarefy- 
ing osteitis,  and  is  probably  also  present  in  many  cases  where  there 
is  little  bone  destruction. 

The  presence  of  an  increased  number  of  organisms  and  their 
toxins  in  the  stomach  generally  results  in  a ga'Stritis,  which  in  its 
turn  lessens  the  efficiency  of  the  gastric  defenoe,  and  an  over- 
whelming number  of  organisms  pass  into  the  small  intestines. 
Under  these  conditions  the  defences  of  the  intestines  are  taxed  to 
their  uttermost  and  a greater  number  of  organisms  pass  from  the 
intestinal  surface  into  the  system.  In  the  opinion  of  Adami,  this 
condition  often  leads  to  a sub-infection  rather  than  an  active  infec- 
tion. “ The  bacteria  carried  in  do  not  multiply  and  set  up  foci 
of  suppuration;  they  are  destroyed,  but  with  their  destruction  the 

■'  “ Discussion  on  Alimentary  Toxaemia,”  Proc.  Roy.  Soc.  Med.,\o\.  vi,  No,  5 
(Supplement). 
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liberation  of  their  toxins  causes  a poisoning  of  the  cells  immediately 
a>round  them,  and  the  aocumulativ©  action  of  these  toxins,  whether 
locally  or  at  a distance,  upon  the  liver  cells,  for  example,  brings 
about  the  death  ot  certain  cells  and  replacement  by  fibrous  tissue. 

The  toxic  products  of  the  bacteria  are  also  increased,  ' and,  as 
the  normal  defences  are  unable  to  neutralize  them,  they  pass  these 
defences  and  are  distributed  to  the  tissues,  attacking  those  cells 
for  which  they  have  the  requisite  chemical  affinity.  In  this  manner 
the  organisms  or  their  toxins  are  absorbed  into  the  blood-stream 
either  directly  through  the  bone,  or  indirectly  via  the  intestinal 
canal,  and  the  pernicious  influence  of  oral  sepsis  thus  passes  deep 
into  ithe  system  and  starts  other  diseases. 

Caution  is  necessary  in  assuming  that  oral  sepsis  is  the  cause 
of  some  other  disiease  with  which  it  is  associated  until  all  other 
possible  sources  of  infection  have  been  eliminated.  But  even  where 
sepsis  in  the  mouth  is  not  the  primary  cause,  it  must  not  be 
neglected;  otherwise,  by  lowering  resistance,  it  will  assist  the 
p ath  ologic  al  pro  cess. 

It  may  reasonably  be  asked  why  “ oral  sepsis  “ does  not  more 
often  lead  to  remote  conditions.  The  answer  is  to  be  found  in  the 
general  defences  of  the  body  against  infection.  As  long  as  the 
reaction  of  the  tissues  is  able  to  neutralize  the  toxic  products  or 
destroy  the  bacteria  a normal  standard  of  health  may  apparently 
be  maintained.  But  it  would  appear  that  the  reaction  of  the 
tissues  to  infection  cannot  be  maintained  indefinitely  and  that 
constant  attack  weakens  the  defences  until  they  eventually  break 
down  and  the  tissues  become  infected.  This  explanation  would 
fully  account  for  cases  in  which  a septic  condition  of  the  mouth 
has  existed  for  years  without  giving  rise  to  any  remote  condition, 
and  has  then  been  followed  by  a rapid  decline  in  health  and  the 
appearance  of  a definite  lesion.  The  fact  that  the  mouth  is  im- 
mune to  disease  to  an  extraordinary  degree  has  already  been 
mentioned  in  the  chapter  on  saliva,  but  even  here  the  defences 
break  down  under  continued  strain  and  serious  local  pathological 
conditions  arise. 

(B)  CONDITIONS  ATTEIBUTABLE  TO  SEPTIC  PROCESSES 
IN  THE  MOUTH 

These  conditions  may  be  conveniently  grouped  under  the  follow- 
ing heads : — 

(1)  Affections  of  the  mouth  and  associated  parts. 

(2)  Affections  of  the  respiratory  tract. 
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(3)  AS^eotions  oif  tJa©  gastro-iiitiestinal  tract. 

(4)  General  conditions  arising  directly  or  indirectly,  from  bac- 
terial intoxication  (toxaeiniia)  or  bacterial  infection  (bacteriaemia). 

(1)  Affections  of  the  Mouth  and  Associated  Parts 

By  the  spread  of  infection  along  the  mucous  surface,  patho- 
logical ■ changes  in  the  mucous  membrane  of  the  pharynx  and 
larynx  may  arise,  and,  by  extension  do'wn  the  Eustachian  tube,  ear 
trouble  may  be  started. 

The  crypts  of  the  tonsils  are  very  prone  to  become  infected 
by  sepsis  spreading  from  the  teeth.  Stewart  found  that  in  231 
children  with  unilateral  enlargement  of  the  tonsil,  135  had  dental 
caries  and  oral  sepsis  on  the  side  of  the  enlarged  tonsil;  67  had 
dental  caries  and  oral  sepsis  on  both  sides;  16  had  no  oral  sepsis 
and  15  had  dental  caries  and  oral  sepsis  on  thei  opposite  side’. 

In  regard  to  ulcerative  gingivitis  (Vincent’s  angina),  the  view 
is  held  that  the  tonsillar  condition  is  secondary  to  the  gum  condition 
(see  p.  587). 

The  oonstant  damage  to  the  oral  epithelium  by  sepsis  would 
seem  in  a few  instances  ito  be  closely  associated  with  the  appear- 
ance of  epithelioma.  In  cases  of  squamous -celled  carcinoma  start- 
ing in  the  buccal  surlfaoes  of  the  cheeks  there  is  invariably  ai  history 
of  long -continued  sepsis  in  connection  with  the  adjacent  teieth, 
and,  although  many  of  these  patients  are  syphilitic,  the  frequent 
association  of  oral  sepsis  with  the  caroihomatous  condition  strongly 
suggests  that  the  two  conditions  are  related. 

In  the  majority  of  septic  processes  already  described,  the  damage 
to  the  tissue  is  restricted  to  the  neighbourhood  of  the  teeth,  there 
being  sufficient  reaction  of  the  tissues  to  hold  the  infective  process 
in  check.  Occasionally  this  defence  breaks  down,  the  infection 
extends  into  the  deeper  parts  and  a spreading  cellulitis  ensues.  In 
connection  with  the  mandibular  teeth,  the  submaxillary  region  and 
deeper  tissues  of  the  neck  may  become  involved.  The  suppuration 
may  spread  below  the  deep  cervical  fascia  and  lead  to  a condition 
known  as  “ angina  Ludovici.”  In  the  maxilla  the  infection  may 
spread  to  the  orbit  via  the  maxillary  sinus. 

The  path  of  transmission  is  either  through  the  lymphatic  system 
or  by  the  veins.  The  toxic  products  in  the  maxillary  sinus  create 
a spreading  phlebitis  in  the  plexus  of  veins  situated  in  the  mucous 
membrane  of  that  cavity.  The  morbid  process  enters  the  orbit 
either  along  a direct  venous  communication  through  its  floor  or  by 
means  of  the  facial  vein,  the  facial  vein  being  intimately  connected 
43 
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on  the  one  hand  by  anastomoses  with  the  veins  of  the  sinus  and  s 
on  the  other  hand  with  the  orbit,  either  through  the  angular  vein  1 
or  by  its  connection  with  the  pterygoid  plexus  of  veins.  The  9 

infection  may  spread  by  a more  superficiial  route  through  the  r 
periosteum  of  the  maxilla,  leaving  the  maxillary  sinus  unaffected.^ 

Orbital  periostitis  and  cellulitis  are  the  most  co-mmon  of  the  ' 
troubles  which  come  under  this  heading.  The  inflammation  may 
vary  greatly  in  character  and  intensity,  and  may  be  considerably  | 
modified  by  external  influences.  A diffuse  suppurative  cellulitis  J 
may  be  set  up  and  involve  all  the  contents  of  the  orbit,  threatening 
the  life  of  ithe  patient  by  meningitis  or  septic  thrombosis  of  the 
cavernous  sinus.  It  is  probable  that  orbital  periostitis,  either  alone 
or  attended  by  cellulitis,  occurs  as  a complication  of  dental  caries 
more  commonly  than  is  generally  _suppo&ed.  A severe  case  of 
suppurative  orbital  cellulitis  of  dental  origin  was  recorded  by 
Morton  Smale  and  Juler.^  The  disease  may  assume  a much  more  i 
insidious  form,  and  may  be  unattended  by  proptosis,  limited  move- 
ment, diplopia  and  the  other  commion  manifestations  of  orbital 
cellulitis.  It  may,  on  the  other  hand,  cause  changes  in  the  fundus 
oculi,  viz.,  .papillitis,  neuroretinitis,  or  choroiditis. 

Certain  cases  of  acute  retrobulbar  optic  neuritis  are  probably 
secondary  to  orbital  oellulitis  of  dental  origin.  Ocular  muscular 
paresis,  involving  one  or  more . of  the  extra-ocular  muscles,  may 
arise  from  infection  around  the  teeth  and  spread  to  the  orbit.  Ely 
reports  a case  of  paresis  of  the  orbicularis  palpebrarum  in  which 
the  paresis  disappeared  on  the  evacuation  of  a dento-alveolar 
abscess. 

Absorption  of  toxins  via  the  lymphatics  may  lead  to  lymph- 
adenitis, either  acute  or  chronic  in  type. 

The  glands  affected  by  the  teeth  and  gums  are  : — 

(a)  Submaxillary  group,  situated  in  the  digastric  triangle  and 
running  along  the  margin  of  the  mandible  in  close  relation  with 
the  salivary  gland.  Into  this  group  drain  the  lower  gums,  lips, 
floor  of  the  mouth,  sublingual  and  submaxillary  salivary  glands, 
and  lymphatics  from  the  tissues  around  the  roots  of  the  teeth. 
These  glands  send  their  lymph  partly  into  the  superficial  and  partly 
into  the  deep  cervical  glands. 

(b)  Suprahyoid  or  submental  group,  three  or  four  in  number 
and  situated  between  and  superficial  to  the  anterior  bellies  of  the 


‘ See  case  recorded  by  N.  Bishop  PTarman,  Brit.  Med.  Journ.,  September  25, 
1909,  p.  878. 

British  Medical  Journal,  October  19,  1891. 
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digastrics.  Into  these  drain  the  central  portions  of  the  lower  gums 
and  lips  and  the  tip  of  the  tongue. 

(c)  Parotid  group,  some  of  which  are  situated  superficially  and 
others  more  deeply  in  the  parotid  gland.  Into  these  may  drain  the 
lymphatics  from  the  region  of  the  maxillary  molars. 

(d)  Superficial  cervical  along  the  external  jugular  vein,  receiv- 
ing lym]Dhatics  directly  fro'ip  the  gums  and  indirectly  via  the  sub- 
maxillary, but  principally  from  the  scalp  and  skin  of  the  neck. 

(e)  Deep  cervical  over  the  internal  jugular  vein.  These  receive 
l^unph  from  the  guims  directly  or  via  the  submaxillary  glands. 

Acute  lymphadenitis  is  met  with  usually  in  connection  with  acute 
septic  conditions  of  the  teeth,  but  it  may  be  due  to  the  suppuration 
of  a gland  which  has  been  chronically  inflamed. 

Chronic  lymphadenitis  is  more  frequently  met  with,  and  is 
important  because  such  glands  frequently  become  the  seat  of 
tubercle.  One  finds  a considerable  diflerence  of  opinion  as  to  the 
exact  relationship  of  septic  teeth  to  chronic  Ijunphadenitis.  It  is 
possible  that  this  difference  of  opinion  is  to  be  attributed  to  the 
personal  equation,  and  arises  not  so  much  from  a difference  of  the 
facts  as  a difference  in  observation  of  the  facts;  thus,  a gland 
which  one  observer  would  describe  as  enlarged  would  by  another 
be  regarded  as  not  abnormal.  It  is  questionable  whether  a gland 
should  be  described  as  enlarged  simply  beeause  it  is  palpable'.  The 
most  satiisfactory  test  would  seem  to  be  to  put  the'  skin  on  the. 
stretch,  and  if  the  gland  can  then  be  seen,  to  consider  it  as 
enlarged.  The  test  may  be  carried 'out  as  follows:  If  the  glands 
on  the  right  side  are  involved,  turn  and  stretch  the  head  towards 
the  left  and  look  at  the  neck  with  the  light  athwart.  If  the  glands 
cause  irregularity  of  the  surface  they  should  be  considered  as 
enlarged. 

Because  septic  teeth  are  associated  with  chronic  lymphadenitis, 
it  does  not  follow  that  the  glandular  enlargement  is  directly  attri- 
butable to  the  teeth;  infection  from  the  tonsils,  and  adenoid  tissue 
around,  is  probably  a much  more  frequent  cause  of  lymphadenitis 
than  septic  teeth. 

\yhere  the  enlarged  glands  become  the  seat  of  tubercle,  the 
infection  probably  reaches  the  glands  via  the  blood-strea'm  and  not 
direct  via  the  lymphatios.  There  is  a growing  impression  among 
pathologists  that  the  tubercle  bacillus  gains  an  entrance  to  the 
body  by  way  of  the  alimentary  canal.  The  glandKS  damaged  by  the 
absorption  of  toxins  are  in  a state  of  diminished  resistance^  and 
are,  therefore,  liable  to  become  infected  by  the  tubercle  bacilus 
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contained  lin  the  blood-stream;^  but  in  whatever  way  the'  tuberculous 
organisms  reach  the  position,  the  coinstant  association  of  oral  sepsis 
w'ith  tuberculous  glands  is  an  indisputable  and  important  'fact. 

(2)  Affections  of  the  Respiratory  Tract 

The  liability  of  operationis  on  the  tongue  and  jaws  to  be  followed 
by  septic  bronchitis  or  septic  pneumonia  is  no  doubt  due  to  the 
inhalation  of  moist  particles  carrying  bacteria.  Occasionally  pro- 
longed etherization  is  followed  by  pneumonia  and  this  condition  is 
probably  brought  about  through  the  ether  vapour  lowering  the 
vitality  of  the  tissues  of  the  bronchi  and  finer  tubes,  and  so  ren- 
dering them  more  susceptible  to  infection.  The  more  aseptic 
the  condition  of  the  mouth  the  less  the  liability  to  infection,  and  it 
is  obvious  therefore  that  the  mouth  should  always  be  thoroughly 
disinfected  before  anaesthetization. 

(3)  Gastro-intestinal  Affections 

Gastritis. — There  is  ample  evidence  to  show  that  oral  sepsis 
and  gastric  affections  are  often  closeily  related.  In  many  instances 
the  gastric  condition  is  the  direct  result  of  the  constant  presence 
of  septic  and  infective  saliva,  and  cases  are  constantly  occurring  in 
practice  in  which,  with  the  removal  of  the  oral  sepsis,  the  gastric 
condition  completely  clears  up.  In  such  cases  the  chain  of  events 
is  probably  as  follows : The  food,  imperfectly  masticated  and  incor- 
porated with  infected  saliva,  undergoes  excessive  fermentation, 
with  the  result  that,  sooner  or  later,  a catarrhal  inflammation  of 
the  gastric  mucosa  is  started.  The  chronic  gastritis  is  probably 
of  the  mucous  variety  in  which  the  acidity  is  always  slight — a point 
of  considerable  importance  as  far  as  the  inhibition  of  the  microbes 
is  concerned.  The  catarrhal  inflammation  is  kept  alive  by  the 
constant  presence  of  the  septic  matter  and  may  become  infective 
in  character. 

An  examination  of  the  contents  of  a starved  stomach  will  often 
show  the  presence  of  living  microi-organisms.  With  continued 
exposure  of  the  gastric  mucous  surface  to  infection  from  the  mouth 
the  catarrhal  inflammation  may  lead  to  glandular  atrophy  and  an 
increase  of  the  intestinal  connective  tissue. 

In  patients  with  chronic  gastric  ulcer  associated  with  oral 
sepsis,  there  is  an  increasing  belief  that  there  is  a causal  rela- 


’ See  “The  Etiology  of  Pulmonary  Tuberculosis,”  Sir  William  Whitla,  LaJicet, 
July  18,  1908. 
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tionship  between  the  two  conditions.  Further,  it  is  held  that 
chronic  gastric  ulcer  predisposes  to  the  development  of  gastric 
carcinoma.  Steadman  examined  the  dental  condition  of  21  cases 
of  gastric  cancer  and  found  periodontal  disease  in  every  onei;  in  14 
cases  it  was  severe,  in  5 it  was  moderate,  and  in  one  it  was  slight. 
The  evidence  obtained  points  strongly  to  an  intimate  relationship 
between  oral  sepsis  and  carcinoma  of  the  stomach. 

The  exact  causation  of  the  gastric  ulcer  frequently  seen  in  young 
girls  is  as  yet  unknown,  but  there  is  no  reason  to  believe  that  it 
springs  from  oral  sepsis.  If,  however,  oral  sep'S'is  is  present,  heal- 
ing will  be  retarded  or  prevented. 

As  already  explained,  the  gastric  juice  under  normal  conditions 
inhibits  or  destroys  the  majority  of  organismis  entering  the  stomach, 
so  that  the  number  passing  into  the  duodenum  is  relatively  small. 
Gastritis  interferes  with  this  bactericidal  power  of  the  gastric  juice, 
with  the  result  that  there  is  an  increase  in  the'  number  of  orgamsms 
passing  through  the  pyloric  opening  and  consequently  a greater  risk 
of  infection  in  the  small  intestine. 

There  is  every  reason  to  think  that  a duodenitis  may  result 
fi’om  the  increaseid  number  of  organisms  passing  through  the 
pylorus,  and  that  the  infection  may  spread  along  the  common  bile- 
duct  and  cystic  duct  to  the  gall-blaidder.  A chronic  cystitis  is 
started,  a condition  which,  pathologists  maintain,  is  necessary  for 
the  formation  of  gall-stoneis.  It  seiems  probable  that,  infection 
may  spread  along  the  pancreatic  duct  and  give  rise  to  ai  pan- 
creatitis, which  will  cause  pressure  on  the  common  duct  and  thus 
lead  to  jaundice.  This  view  is  supported  by  the  fact  that,  in  many 
cases  of  jaundice,  Cammidge’s  pancreatic  reaction^  may  be 
obtained.  The  passage  of  the  toxic  products  from  the  stomach, 
in  addition  to  istarting  a duodenitis,  may  lead  to  an  enteritis  and, 
possibly,  colitis.  P.  DanieF  maintains  that  in  cases  of  oral  sepsis 
the  lower  part  of  the  ileum  is  always  in  an  infected  state. 

With  a general  gastro-enteritis  established,  toxic  matter  will 
be  produced  in  abundance,  which,  on  being  absorbed,  will  initiate 
various  general  lesions.  It  is  proposed  to  discuss  these  lesions  in 
the  next  group.  To  sum  up  briefly,  it  would  seem  that  oral  sepsis 


' Hankin,  as  quoted  by  Adami,  found  that,  in  normal  health,  he  could  swallow 
billions  of  living  virulent  cholera  spirilla  without  ill-effect.  Repeating  the  experi- 
ment  when  he  was  suffering  from  transient  gastric  catarrh  he  developed  acute 
diarrhoea  with  spirilla  in  the  faeces. 

2 In  certain  pancreatic  lesions  the  kidneys  secrete  a substance  which,  in 
hydrolysis,  gives  the  reaction  of  a pentose. 

^ Lancet^  January  15,  1910. 
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leads  to  gasitritis  and  that  gastritis  leads  direictly  or  indirectly  to 
a general  inflammaition  of  the  intestinal  canal.  It  is  in  the 
intestine  that  the  toxins  are  produced  in  greatest  quantity,  and  it 
is  from  this  area  that  they  are  mainly  absorbed. 

(^)  General  Conditions  arising  from  the  absorption  of  abnormal 
oro-gastro-intestinal  Products. 

(a)  General  Debility. — Many  patients  with  marked  oral  sepsis 
suffer  from  a general  feeling  of  ill-health  without  exhibiting  any 
definite  symptoms.  There  is  a lack  of  energy,  a general  condition 
of  malnutrition,  a sallow,  unhealthy  appearance,  and,  invariably, 
a history  of  gastro-intestinal  disturbance.  This  condition  may  be 
regarded  as  the  result  of  the  continued  absorption  of  small  doses 
of  toxins  and  should  be  classed  as  a chronic  toxscmia.  This 
toxaemia  is  probably  due  to  (1)  absorption  of  toxic  products  of 
organisms;  and  (2)  absorption  of  toxins  produced  from  abnormal 
digestive  processes.  .The  disappearance'  of  the  oral  sepsis  is 
followed  by  a rapid  improvement  in  the  gastric  condition  and  the 
general  health;  the  improvement,  be  it  noted,  commencing  before 
the  insertion  of  dentures.  In  these  cases  the  extraction  of  the 
teeth  not  only  eradicates  the  main  source  of  toxins  from  tlie  mouth, 
but  also,  by  removing  the  cause  of  the  gastro-intestinal  condition, 
stops  the  formation  and  absorption  of  toxins  from  that  area. 

The  extreme  debility  seen  in  children  is  frequently  due  to  oral 
sepsis.  This  subject  is  discussed  in  some  detail  on  p.  654. 

(b)  Chronic  Rheumatism. — There  is  every  reason  to  believe 
that  many  of  those  ill-defined  conditions  embraced  by  the  terms 
"‘chronic  rheumatism”  and  “muscular  rheumatism”  owe  their 
origin  to  sepsis,  and  that  the  focus  of  infection  is  often  in  the 
mouth.  It  is  a common  experience  to  find  thati  such  conditions 
clear  up  with  the  removal  of  the  oral  sepsis.  For  example,  a 
patient,  a woman  aged  40,  had  suffered  from  tarso-metatarsal 
rheumatism  to  such  a degree  that  walking  became  unbeamble ; 
with  the  removal  of  a well-marked  general  suppurative  peri- 
odontitis, the  foot  condition  completely  disappeared. 

Wynn^  is  of  the  opinion  that  these  conditions  are  in  no  sense 
telated  to  acute  rheumatism  but  are  due  to  a fibrosis,  that  is,  an 
inflammation  of  fibrous  tissue  of  various  parts,  for  example,  the 
sheaths  of  nerves,  the  ligame'nts  of  joints,  the  fasciae  of  muscles. 
He  considers  that  the  fibrositis  is  always  due  to  the  presence  of 


'“The  Relation  of  Oral  Sepsis  to  General  Medicine,”  Brit.  Dent.  Journ., 
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toxins.  The  determining  cause  is  strain  from  unusual  exertion, 
the  constant  presence  of  the  toxins  acting  as  a continuing  cause. 

(c)  Anaemia. — In  a series  of  papers  communicated  during 
recent  years  to  the  various  journals,  W.  Hunter^  has  drawn  atten- 
tion to  the  association  of  oral  sepsis  with  severe  anaemias. 

Chlorosis. — This  form  of  anaemia,  so  common  in  young  females, 
has  as  its  chief  feature  a diminution  in  the  haemoglobin,  the  colour 
index  averaging  0‘5  and  being  sometimes  reduced  to  O'l.  There 
is  no  evidence  to  show  that  chlorosis  is  caused  by  oral  sepsis,  the 
condition  of  the  mouth  in  many  cases  of  chlorosis  being  above 
isuspicion.  At  times  chlorosis  and  oral  sepsis  are  both  present  and 
in  such  cases  a cure  of  the  anaemia  is  often  impossible  until  the 
oral  sepsis  has  been  removed. 

Septic  Ancemia. — Under  this  name  Hunter  describes  a con- 
dition in  which  the  “ septic  factor  ” is  predominant,  and  owes  its 
origin  to  sepsis  in  coninection  with  the  oral,  gastric  and  intestinal 
tract.  This  auaemia  in]  its  severe  forms  is  characterized  by  (1)  “ an 
oligocythaemia  comparable  to  that  found  in  Addison/s  anaemia, 
including  the  existence  of  poikilocytes,  normoblasts  and  at  times 
megaloblasts  (2)  haemorrhages  ; (3)  dirty  yellow  and  anaemic 
complexion;  (4)  the  frequent  existence  of  oral,  gastric  and  intestinal 
sepsis  and  symptoms;  (5)  fever;  (6)  the  severe  and  often  fatal 
course  the  disease  takes ; (7)  nervous  effects  and  symptoms  in  many 
cases;  (8)  favourable  prognosis,  if  the  cause  is  removed  in  time; 
(9)  chronic  nephritis;  (10)  absence  of  the  hsemolytic  and  hone- 
marroiu  changes  found  in  progressive  pernicious  anxmia.”  There 
is  reason  to  believe  that  this  form  oif  anaemia  is  closely  associated 
with  oral  sepsis,  as  a rapid  improvement  often  follows  the  removal 
of  the  sepsis. 

Idiopathic  or  Progressive  Pernicious  Ancemia. — Hunter  regards 
this  type  of  anaemia  as  “ a specific,  haemolytic,  infectious  disease, 
localized  to  the  alimentary  tract,  with  characteristic  mode  of  onset, 
clinical  features  and  course;  haemolytic  and  infective  lesions.” 

“ Its  features  include  the  blood  changes  above  mentioned  in 
connection  with  ‘ septic  anaemia,  ’ generally  more  marked  and  of 
greater  severity  than  in  septic  anaemia.  They  include,  however, 
certain  features  which  mark  it  ofi  from  simple  septic  anaemia. 
(1)  An  intense  haemolysis,  accompanied  by  pigment  changes  in  the 


' iawceq  January  27,  February  3 and  10,  1900.  “ A Discussion  on  Pernicious 

Anaemia  and  Allied  Conditions,”  Brit.  Med.  Journ.,  November  9,  1907,  p.  1299. 
•“  Oral  Sepsis  as  a cause  of  Disease  in  Eelation  to  General  Medicine,”  Brit.  Med. 
Journ.  j November  19,  1904,  p.  1358. 
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liver,  kidney  and  spleen — ^tkese  clianges  being  no  less  character- 
istically absent  in  ‘septic  anaemia,’  even  the  severest  forms. 
(2)  A chronic  septic  infection  associated  with  a specific  glossitis 
and  oral,  gastric  and  intestinal  sepsis.” 

In  this  anaemia  Hunter  does  not  consider  that  septic  infec- 
tion from,  the  mouth  or  intestinal  tract,  however  severe,  can  be 
held  to  be  the  direct  cause  of  the  disease.  In  the  disease,  how- 
ever, there  is  often  an  anteoedent  history  of  oral,  gastric  or 
intestinal  troubles,  and  he  considers  that  they  possibly  play  an 
important  role  in  the  onset  of  the  disease. 

(d)  Arthritis  . — There  seems  no  reason  to  doubt  that  the  infec- 
tion in  some  cases  of  acute  arthritis  can  be  traced  to  the.  mouth. 
An  iiiiteresting  case  bearing  on  this  point  is  recorded  by  G. 
Buchanan.^  A girl,,  aged  15,  developed  an  acute  arthritis  of  the 
hip -joint.  From  a stab  incision  into  the  joint  a pure  growth  of 

Staphylococcus  aureus  was  obtained.  There  was  no  sore-  throat 
or  pre-existing  disease;  the  tonsils  were'  slightly  enlarged  and  the 
teeth  were  in  ” a shocking  septic  condition”;  the  head  was  also 
covered  with  eczematous  eruption  due  to  pediculosis.  Buchanan 
considered  that  the  source  of  infection  was  the  teeth,  especially 
as  there  was  a slight  thickening  of  the  submaxillary  glands 
indicating  irritation  of  some  duration. 

In  a considerable  number  of  cases,  the.  mouth  condition  is  a 
secondary'  infection.  For  example,  a young  ma.n  develops  an 
arthritis  of  .the  knee  from  an  injury  and  the.  condition  fails,  to  clear 
up  under  the  usual  treatment.  With  the  removal  of  the  oral 
sepsis  an  improvement  rapidly  follows.  In  such  cases  the  trauma 
must  be  considered  as  the  primary  cause  and  the  oral  sepsis  as  a 
secondary  infection.  An  interes.ting  case  showing  the  relaition 
between  the  mouth  condition  and  arthritis  is  recorded  by  Gordon 
Watson^.  The  patient  was  suffering  from  chronic  synovitis  of  the 
left  knee  and  he  also  had  periodontal  disease.  From  the  synovial 
fluid  a pure  culture  of  Streptococcus  salivarms  was  obtained  and 
from  cultures  taken  from  the  gums  and  the  apex  of  a mot  the 
S.  salivarius  was  also  cultivated. 

Some  of  the  most  intieresting  cases  of  arthritis  are  those  in 
which  a rheumatic  arthritis  is  complicated  by  a secondary  infec- 
tion. In  these  cases  the  primary  attack  yields,  readily  to  salicylates 
and,  after  an  iinterval,  a relapse  occurs  vdiich  does  not  subside 


' Lancet,  April  23,  1910. 
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under  salicylates.  For  example,  a patient  with  rheumatic  fever 
who  has  oral  sepsis  may  recover  from  the  rheumatic  attack  and 
subsequently  suffer  from  arthritis  due  to  infection  from  the  mouth. 
Eolleston^  considers  that  patients  with  oral  sepsis  are  specially 
prone  to  relapses  in  rheumatic  fever. 

Arthritis  deformans. — Ophiions  differ  widely  as  to  the  proper 
classification  and  termiinology  of  the  various  joint  affeotions 
grouped  under  the  term  ‘ ‘ artihritis  deformans.  ’ ’ Somoi  authors 
place  the  various  affections  in  differ enti  classes  while  othersi  regard 
them  as  of  the  same  class,  differing  only  in  degree  and  not  in  kind. 
The  weight  of  opinion  would  seem  to  be  in  favour  olf  the  first  view, 
and  it  is  from  that  standpoint  that  we  may  consider  thc'  question 
in  relation  to  oral  sepsis. 

Two  distinct  varieties  may  be  distinguished:  — 

(1)  Chronic  infective  arthritis — rheumatoid  arthritis. 

(2)  Osteo-arthritis. 

Let  us  briefly  consider  the  morbid  anatomy  and  clinicat  features 
of  the  two  varieties. 

In  chronic  infective  arthritis,  according  to  Llewellyn  Jones: — ^ 

(1)  The  morbid  proeess  begins  in  the  synovial  and  periarticular 
tissues  which  undergo  thickening  and  proliferation,  but  the  carti- 
lage, at  any  rate  in  the  earlier  stages,  remains  intact. 

(2)  The  changes  that  ensue'  in  the  cartilaginous  and  bony 
structures  are  secondary  and  are  predominantly  atrophic  dn 
character. 

(3)  In  some  cases-  proliferative  changes  take  place  in  the  bone 
and  cartilage,  but  these  occasional  outgrowths  are  inconsiderable 
in  size. 

(4)  In  the  terminal  stages  of  the  disease  secondary  atrophic 
changes  ensue.  Thus  the  cutaneous  and  capsular  tissues  undergo' 
progressive  shrinkage,  thoi  joint  cavity  becoming  obliterated  with 
fibrous  or  bony  anchylosis.  This  atrophic  process  involves  also  the 
shafts  of  the  bone,  the  cortex  becoming  attenuated  and  the 
cancellous  tissues  replaced  by  scanty  thin  trabeculae. 

Horfler^  considers  that  the  infective  element  is  usually  a type 
of  streptococcus,  not  8.  pyogenes  but  8.  salivarius  or  8.  fsecalis — 
i.e.,  streptococci  of  relatively  low  virulence,  not  tending  to  sup- 
puration and  traceable,  as  thei  names  are  intended  to  suggest,  to- 
the  mouth  or  intestine.  Eeliable  observations  have  also  established 
the  presence  of  gonococcus,  pneumococcus  and  B.  coli. 


• Brit.  Med.  Journ.,  October  15,  1910. 
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Clinically,  the  condition  is  frequently  associated  with  and  sub- 
sequent tio  affeetions  of  avou’edly  infective  or  toxic  character. 

The  disease  is  a progressive  polyarthritis  and  runs  an  acute  or 
chronic  course  with  remissions  and  exacerbations.  It  is  usually 
met  with  in  patients  under  40  years  of  age  and  is  more  common 
in  women  than  in  men,  but  it  is  seen  about  equally  in  boys  and 
girls.  The  disease  usuahy  begins  at  the  small  joints ; it  has  a 
tendency  to  symmetricail  distribution.  The  more  exposed  joints 
become  the  seat  of  smooth,  spindle-shaped  swellings;  eventually  i 
the  enlarged  joints  undergo  contraction  or  shrinkage,  the  skin, 
bone  and  cartilage  participating  in  the  atrophic  change.  Con- 
stitutional symptoms,  such  as  rise  of  temperature,  quickened 
pulse,  &c.,  may  be  present. 

In  ost 60 -arthritis  the  disease  starts  in  the  cartilages ; these 
become  thinned,  and  where  pressure  is  greatest  the  cartilages 
become  worn  away,  the  denuded  ends  of  the  bone  becoming 
^sclerosed  and  their  surfaces  eburnated.  In  the  peripheral  portion 
of  the  cartilage  not  subjected  to  j)i’essure,  proliferation  takes  place  ; 
and  osteophytic  outgrowths  are  developed.  The  changes  taking 
place  in  the  synovial  membrane  are  secondary  in  character. 
Clinically,  the  disease  is  not  intimately  connected  with  infective 
conditions.  There,  is  frequently  a clear  history  of  trauma.  The 
big  joints  are  generally  affected  and  usually  only  one.  The  disease 
attacks  both  sexes  equally;  belongs  to  the  middle  and  later  periods 
of  life  and  is  usually  associated  with  arteriosclerosis  and  senility. 

There  is  an  abundance  of  clinical  evidence  to  show  that  the 
focus  of  infection  in  chronic  infective  arthritis  is  frequently  trace- 
able to  the  mouth.  It  is  indeed  remarkable  how  man}-  of  these 
patients  improve  with  the  removal  of  the  mouth  sepsis.  But 
although  an  active  source  of  sepsis  is  invariably  present  in  the 
mouths  of  these  patients,  the  j^ossibility  of  other  foci  of  infection 
must  not  be  overlooked,  for  example,  the  .vagina,  the  intestinal 
canal,  the  urinary  system,  bronchiectasis',  &c. 

With  regard  to  osteo-arthritis,  clinical  evidence  does  not  suggest 
that  oral  sejrsis  can  be  regarded  as  the  factor  in  producing  this 
condition.  Cases  of  osteo-arthritis  are  O'ften  associated  with  peri- 
odontal disease  and  the  treatment  of  the  mo'iith  condition  is 
followed  by  an  improvement  in  the  general  health,  and  in  that 
way  the  general  condition  is  naturally  benefited.  P.  BanieP 
considers  that  gastro-intestinal  sepsis  is  an  important  factor  in 
the  caiusation  of  osteo-artliritis  and  that  the  gastro-intestinal  con- 
dition is  always  iniiiated  by  oral  se])sis. 

^ ^ 

' “Arthritis;  ii  Study  of  tiio  Inflammatory  Diseases  of  Joints,’’  p.  13G.  ^ 
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The  following  cases  are  quoted  to  show  the  relation  of  oral  sepsis 
to  arthritis  deformans  : — 

A married  woman,  aged  30,  was  seen  in  February,  1911,  suffer- 
ing from  an  arthritis  involving  several  of  the  large  joints.  The 

remaining  teeth  |lAi_  were  loose.  Skiagrams  of  the  alveolar 
° 43 2 ill  2 34  ° 

process  showed  rarefying  osteitis  and  marked  absorption  of  the 
roots  of  the  teeth.  The  remaining  teeth  were  extracted.  From 
the  apex  of  one  of  the  teeth  an  almost  pure  culture  of  Staphylo- 
coccus pyogenes  albus  w'as  obtained.  When  seen  in  June  the 
patient  stated  that  she  felt  much  better  and  was  able  to  walk 
fairly  well.  In  July,  1918,  she  reported  that  there  had  been  no 
return  whatever  of  her  arthritis. 

A man,  aged  about  50,  was  suffering  from  sciatica.  There  was 
osteo-arthritis  of  the  hip  joint.  The  mouth  was  septic  owing  to 
periodontal  disease.  The  following  teeth  were  present:  — 
7G54321|123  78 
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The  premolars  and  molars  were  removed.  The  teeth  were  firm 
and  extractions  were  difficult.  The  skiagrams  of  the  case  suggested 
that  there  was  considerable  sclerosis  of  the  bone,  more  especially 
in  the  mandibular  incisor  region.  A culture  taken  from  the  apex 
of  one  tooth  showed  S.  pyogenes  aureus  in  abundance  with  a few 
streptococci  and  S.  epiclermidis  albus.  Six  weeks  after  removal 
of  the  teeth  the  patient  stated  that  the  sciatica  was  much  better 
and  that  his  general  health  had  improved. 

(e)  Diseases  of  the  Heart. — Cardiac  Irregularity. — Cases  of  this 
character  are  by  no  means  uncommon,  the  relief  to  the  heart 
symptoms  almost  immediately  following  the  removal  of  the  septic 
foci  in  the  mouth.  The  irregularity  of  the  heart  may  be  explained 
on  the  assumption  of  a toxin  from  the  mouth  or  gastro-intestinal 
tract  having  a specific  affinity  for  certain  of  the  cardiac  nerves. 

(f)  Infective  Endocarditis. — The  organisms  identified  with  these 
conditions  are  various  and  indicate  that  the  disease  is  not  due  to  any 
one  special  organism,  but  solely  to  pyogenic  infection.  There 
is  evidence  that  the  teeth  may  be  the  primary  source  of  infec- 
tion. A most  instructive  case  was  reported  by  H.  Hemsted.^  A 
young  female  with  congenital  malformation  of  the  right  ventricle 
developed  a dento- alveolar  abscess  in  connection  with  the  left 
mandibular  first  molar.  Novocain  was  used  by  the  infiltration 
method  and  the  tooth  removed.  The  next  day  feverish  symptoms 


1 “ A recovery  from  Infective  Endocarditis  (Streptococcal).”  Lancet,  January  4, 
1913,  p.  10. 


684 


DENTAL  SURGERY  AND  PATHOLOGY 


appeared  and  persisted  for  tliree  or  four  days  and  then  subsided,  the 
patient  resuming  her  normal  life.  The  patient  subsequently 
developed  an  infective  endocarditis,  the  streptococcus  obtained  from 
the  blood  having  the  same  characteristics  as  the  Streptococcus 
salivarius. 

In  another  case  recorded  by  H.  P.  PickerilP  a staphylococcus. 
Streptococcus  salivarius  and  a short  bacillus  (possibly  the  Bacillus 
necrodentalis  of  Goadby)  were  present  post  mortem  in  the  mouth, 
the  bronchi,  the  alveoli  of  the  lungs,  and  on  the  valves  of  the  heart. 

(g)  General  Infection. — That  general  infection  may  result  from 
lesions  associated  with  the  teeth  is  shown  by  cases  which  have  been 
reported  from  time  to  time.  The  majority  of  these  cases  have  been 
in  connection  with  acute  dento-alveolar  suppuration. 

The  suppuration  of  a chronic  character  such  as  is  seen  in  general 
periodontal  disease  (pyorrhoea  alveolaris)  must,  however,  also  be 
regarded  as  a potential  cause  of  general  infection.  A case  of  this 
type  is  recorded  by  G.  Belled, ^ and  is  instructive,  as  it  demonstrates 
the  sequence  of  events:  (a)  Suppurative  periodontitis;  (h)  septic 
tonsillitis;  (c)  general  infection. 

The  patient  was  a man,  aged  48,  who  had  been  in  good  health  until  the 
age  of  40  years,  when  he  began  to  suffer  from  chronic  inflammation  of  the 
gums  and  the  maxillary  alveoli,  accompanied  by  the  formation  of  pus.  At 
the  age  of  45  years  his  right  testicle  was  removed  because  it  was  found  to  be 
affected  by  tuberculosis.  He  made  a good  recovery  after  the  operation,  and, 
apart  from  his  dental  trouble,  his  health  was  satisfactory.  One  day  he  was 
attacked  with  a severe  sore  throat,  which  he  did  not  treat  in  any  way,  but 
went  to  his  business  as  usual.  In  the  evening  he  had  a violent  fit  of  shivering 
followed  by  high  temperature,  and  it  was  obvious  that  the  sore  throat  and 
pyrexia  were  caused  by  a phlegmon  of  the  pharynx.  In  the  course  of  the 
next  few  days  an  abscess  formed  in  the  right  tonsil.  This  abscess  was 
opened  four  days  after  the  beginning  of  the  inflammation  of  the  pharynx;  a 
moderate  quantity  of  pus  escaped  which,  on  cultivation,  showed  the  presence  of 
a very  small  streptococcus  and  of  a saccharomyces.  After  the  operation  tlie 
patient  felt  very  much  better,  the  pain  in  his  throat  subsided,  so  that  Se 
became  able  to  swallow,  and  his  temperature,  which  had  hitherto  been  about 
100°  F.,  feH  to  98°.  But  about  7 a.m.  next  day  he  was  suddenly  seized  with 
a shivering  fit,  followed  by  a rise  of  temperature  to  104°.  The  suspicion  of 
a general  infection  produced  by  one  of  the  micro-organisms  that  had  been 
found  in  the  pus  of  the  abscess  was  suspected,  and  with  a view  of  confirming 
the  diagnosis  some  blood  was  taken  from  a vein  of  his  left  arm.  As  it  seemed 
probable  that  the  infection  was  due  to  the  streptococcus,  the  use  of  Mar- 
morek’s  serum  was  begun  in  order  not  to  lose  time.  In  the  first  twenty-four 
hours  50  c.c.  were  injected,  but  the  patient’s  condition  grew  worse,  and  his 
temperature  remained  permanently  high,  being  always  about  104°.  The  use  of 


1 Brit.  Med.  Journ.,  February  13,  1909,  p.  394. 
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Marmorek’s  serum  was  continued  during  the  next  two  days,  but  in  spite  of  it 
the  patient  died  from  failure  of  the  heart,  unaccompanied  by  any  localized 
lesion. 

The  micro-organism  isolated  from  the  blood  was  a streptococcus,  which 
had  the  same  microscopical  character  as  that  found  in  the  abscess. 

(h)  Intermittent  Fever. — There  is  a class  of  disease  characterized 
by  an  irregular  femperature  of  long  duration  to  which  no  definitte 
cause  can  be  assigned.  This  condition  may  be  regarded  as  a sub- 
acute septicaemia,  and  there  is  evidence  that  in  some  instances  the 
teeth  are  the  focus  of  infection  as  shown  by  the  following  case  : ^ 
K male,  aged  30,  was  admitted  to  hospital  on  July  11  with  headache, 
pain  in  the  back  and  slight  cough.  The  temperature  was  102*2®  F. ; 
th  pulse-rate  98,  and  the  respiration  24.  There  was  no  history  of 
tropical  disease.  There  was  marked  oral  sepsis.  Leucocytosis, 
1^^200.  The  case  was  regarded  as  one  of  light  apical  pneumonia. 
During  the  following  two  weeks  the  condition  was  as  follows : 
“Intermittent  fever  had  been  present;  the  temperature  had  been 
at  its  highest  (102-103*5®  F.)  almost  every  diay  at  6 p.m.,  and 
the  pulse-rate  had  risen  synchronously.  The  leucocyte  count  had 
varied  between  20,000  and  24,800,  the  differential  count  always 
showing  an  increase  of  polymorphonuclear  cells.  The  blood  had 
been  examined  twice  for  organisms  and  on  several  occasions  for  the 
malaria  parasite,  always  with  negative  results.  Large  doses  of 
quinine  had  been  given  without  any  relief  to  the  symptoms.  The 
urine  had  been  twice  examined  and  was  sterile.  Slight  general 
bronchitis  had  been  present;  repeated  examinations  of  the  sputum 
for  the  tubercle  bacillus  had  been  made  with  negative  result. 

During  the  first  half  of  August  the  patient  improved  as  regarded 
his  temperature,  but  from  the  14th  onwards  intermittent  fever 
recurred,  with  increased  pulse  frequency  and  leucocytosis.  He  lost 
ground  rapidly  and  on  August  25  his  weight  was  only  9 st.  12  lb., 
having  fallen  from  10  st.  on  August  4.  Since  his  condition  pointed 
beyond  any  doubt  to  some  form  of  persistent  sepsis,  and  since  the 
most  exhaustive  examinations  had  failed  to  elicit  the  slightest  clue 
to  any  other  source,  it  seemed  reaisonable  to  incriminate  the  septic 
teeth.  The  patient,  who  had  refused  early  in  his  illness  to  undergo 
dental  treatment  or  to  believe  that  his  teeth,  which  “had  never 
ached  in  his  life,”  could  be  the  cause  of  his  trouble,  now  yielded 
more  easily  to  fresh  pressure,  and  on  August  30  five  carious  roots 
were  removed.  On  this  day  his  temperature  was  103®  F.,  pulse-rate 
116,  and  weight  9 st.  lOf  lb.  On  September  3 three  teeth  were 
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extracted.  The  itemperature  remained  intermittently  raised  as 
before  until  the  10th,  and  not  a little  doubt  was  cast  upon  the 
advantage  of  ihis  dental  experience.  But  on  that  day  the  tempera- 
ture fell  to  970  F.,  and  for  the  rest  of  his  stay  in  hoispital  (until 
October  2)  it  never  rose  above  98*^  F.,  the  pulse-rate  varying  from 
44  to  92.  On  September  20  the  last  seven  otfenders  were  extracted. 

More  striking  than  the  cessation  of  fever  was  the  general 
improvement.  As  stated  above,  the  weight  on  August  30  was 

9 st.  lOf  lb.  On  September  16  it  was  10  st.  4 lb. ; on  the.  23rd, 

10  st.  8f  lb. ; and  on  the  30th,  11  st.  The  patient,  despite  obvious 
masticatory  difficulty,  “ could  not  get  enough  to  eat.” 

A final  point  of  interest  was  the  leucoeyte  count.  On  August  22 
it  was  19,000;  polymorphonuclears,  81*8  per  cent.  On  September  10, 
28,200;  polymorphonuclears,  79  per  cent.  On  the  16th,  19,200; 
polymorphonuclears,  71  per  cent.  (Temperature  on  this  day 
97-40  pulse-rate  64.)  On  the  21st,  27,200;  polymorphonuclears, 
75*1  per  cent.  (Temperature  on  this  day  97'8°  F.,  pulse-rate  60.) 
On  the  28th,  11,800;  polymorphonuclears,  66  per  cent.  On 

October  2,  9,000.  In  other  words,  the  polymorphonuclear  leuco- 
cytosis  persisted  with  gradual  subsidence  during  the  completely 
apyrexial  period  of  his  recovery. 

An  equally  instructive  case  is  recorded  by  C.  W.  Smith  and 
H.  E.  Barnes  in  the  British  Medical  Journal,  September  18,  1909, 
p.  740. 

(i)  Diseases  of  the  Eye. — Oral  sepsis  as  a source  olf  disease  in 
the  eye  has  been  definitely  established.  Out  of  215  cases  of 
inflammation  of  the  eye,  ‘which  W.  Lang^  attributed  to  sepsis,  129 
were  eventually  traced  to  periodontitis.  He  found  also  that  the 
more  vascular  parts,  the  iris,  the  ciliary  body,  the  choroid,  were 
affected  seven  times  more  frequently  than  the  less  vascular  sclerotic, 
retina,  and  optic  nerve,  and  only  in  one  instance  was  the  cornea 
primarily  attacked.  It  is  probable,  therefore,  that  the  poison  is 
carried  in  the  blood-stream. 

I am  indebted  to  Mr.  Lang  for  the  following  account  of  the 
relations  of  dental  sepsis  to  eye  lesions:  — 

As  the  pathology  of  these  eye  afiections  is  still  obscure  it  is 
only  possible  to  prove  that  these  diseases  of  the  teeth  and  of  the 
eye  bear  the  relationship  of  cause  and  effect  by  selecting  cases 
where  only  one  source  of  sepsis  appears  to  be  present,  removing  it 
and  watching  the  result.  In  this  way  and  without  any  other  treat- 
ment recently  lost  sight  has  been  rapidly  regained,  and  acute  attacks 
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of  inflammation  have  been  cut  sliort  and  have  not>  recuiTed,  whereas 
in  former  times,  when  the  source  of  sepsis  was  not  removed,  the 
eight  in  similar  cases  was  not  restored  in  spite  olf  every  known  treat- 
ment and  the  attacks  of  inflammation  recurred  until  the  eye 
was  lost. 

The  following  is  a.  list  of  affections  which  periodontitis  may 
cause : — 

. Inter stitial  keratitis . 

Scleratitis  and  episcleritis. 

Iritis  and  iridocyclitis  with  exudation  into  the  vitreus  followed 

secondary  cataract  and  secondary  glaucoma. 

Central  choroiditis,  which  was  formerly  described  as  senile 
central  choroiditis,  and  was  attributed  to  senility  when  the  patient 
was  elderly,  though  similar  disease  occurs  in  young  people,  but  not 
so  frequently. 

Disseminated  choroiditis',  confluent  and  discrete,  which  may  be 
followed  by  detachment  of  the  retina. 

Choroidoretinitis. 

Optic  neuritis.  Progressive  myopia  and  asthenopia. 

Until  quite  recently  these  diseases  were  attributed  either  to 
gout  or  to  rheumatisnr,  whenever  tubercle,  syphilis,  gonorrhoea, 
diabetes,  albuminuria  and  fevers  could  be  excluded.  It  is  now 
known  that  they  are  more  frequently  due  to  some  septic  infection 
in  the  proportion  of  thirteen  of  septic  to  ten  of  all  other  kinds.  The 
following  instances  illustrate  this  view:  — 

Episcleritis. — A female  patient  with  this  condition,  which  had 
been  present  for  five  months,  recovered  after  treatment  of  the  peri- 
odontitis. The  condition  recurred  and,  after  lasting  a year,  all  the 
teeth  were  removed.  The  next  day  the  eye  was  whiter.  The 
general  health  improved  and  she  said  “ life  was  worth  living,”  and 
the  eye  recovered  rapidly.  Two  years  later  she  had  appendicitis 
and  the  episcleritis  returned;  both  diseases  quieted  down  together 
and  six  years  later  neither  had  recurred. 

Kerato-iritis  ivith  Vitreous  Opacities  and  Secondary  Glaucoma. — 
A man,  aged  37,  with  normal  vision  f in  each  eye,  had  mutton-fat 
keratitis  punctata  and  periodontitis,  for  which  he  was  treated.  A 
year  later,  when  he  was  seen,  he  could  only  count  fingers  at  2 ft. 
with  the  right  an^  at  1 ft.  with  the  left  eye.  The  vitreous  was 
too  hazy  for  the  fundus  to  be  seen,  the  tension  was  raised  and  the 
field  of  vision  contracted  in  the  right  eye.  All  the  teeth  were  con- 
demned, and  when  they  had  been  removed  the  vision  began  to 
improve.  Three  years  later  the  vision  in  each  eye  was  | and 
SN  0•25^ 
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Central  Choroiditis. — An  officer  of  tihe  Yeomanry  who  thought 
himself  to  be  in  good  health,  noticed  two  days  before  coming  under 
observation  a brown  stain  on  the  newspaper.  On  covering  one  eye 
he  observed  a blur  which  involved  the  fixation  point;  this  was  found 
to  be  due  to  a small  patch  of  central  choroiditis  wdiich  had  reduced 
the  vision  to  | slowly.  Five  days  later  the  brown  mist  had  gone 
and  the  vision  was  In  the  interval  three  septio  roots  had  been 
removed  and  his  periodontitis  treated. 

Kerato-iritis  with  Vitreous  Opacities  and  Secondary  Glaucoma. — 
A lady,  who  had  suffered  from  recurring  attacks  of  inflammation  in 
both  eyes  for  fifteen  years,  during  which  one  eye  had  been  excised 
and  a secondary  cataract  removed  from  the  other,  came  under 
observation  for  attacks  of  glaucoma  which  obscured  the  sight  every 
morning,  but  cleared  again  at  night  when  she  saw  very  well.  In 
this  state  of  obscuraition  which  reduced  the  sight  to  the  counting  of 
fingers  at  a distance  of  3 ft.,  all  her  septic  teeth  were  removed 
under  a general  smaesthetic.  On  regaining  consciousness  the  vision 
was  clear.  A year  later  it  was  reported  to  be  normal  and  never  to 
have  been  again  obscured. 

Disseminated  Choroiditis. — In  this  patient  disseminated  chorodd- 
itis  in  one  eye  had  reduced  the  vision  in  six  months  to  /q.  She  had 
all  her  teeth  removed  for  periodontitis.  In  two  days  the'  vision  was 

three  weeks  later  it  had  gone  back  to  a root  which  had  been 
overlooked  was  removed  the  same  day  and  within  a few  days  the 
vision  returned  to 

Operation  for  Senile  Cataract. — A lady  with  a septic  mouth 
which  -she  refused  to  have  treated  before  an  operation  for  senile 
cataract,  submitted  to  the  removal  of  all  her  'teeth  when  an  iritis 
began  to  cause  pain  four  days  after  the  cataract  had  been  extracted. 
The  same  day  the  pain  in  the  head  and  eyes  was  less,  and  the 
inflammation  ceased  to  increase;  two  days  later  the  gums,  which 
could  not  be  cleaned  up  before  the  teeth  were  removed,  were  foul, 
and  the  eye  was  worse.  In  a few  days  the  gums  were  clean  and  at 
the  same  time  the  eye  improved  and  recovered  very  quickly  and 
was  well  within  three  weeks.  In  similar  cases  where  the  source  of 
sepsis  is  not  removed,  the  eye  remains  inflamed  for  many  weeks. 

(j)  Deficient  Lactation. — There  is  evidence  that  dental  sepsis 
is  sometimes  responsible  for  deficient  lactation.  H.  Waller^  has 
drawn  attention  to  this  condition  and  has  found  that  the  removal 
of  the  sepsis  is  often  followed  by  a rapid  impix3vement  in  the  con- 
dition of  the  child.  By  way  of  illustration  two  cases  may  be 
quoted. 
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(1)  A child  was  born  above  the  average  weight  and  was  healthy 
in  appearance'.  The  mother  had  nursed  one  child  with  success,  but 
this  O'Ue  cried  unduly  and  vomited  the  milk  from  time  to  time. 
The  child’s  gain  in  weight  became  unsatisfactory.  Eeference  to  the 
chart,  fig.  794,  shows  that  at  the  end  of  the  twelfth  week  the  child 
had  lost  the  initial  advantage  which  he  had  over  the  average  child 
at  birth.  The  sepsis  in  the  mouth  was  treated  by  the  removal  of 


Fig.  19^. — Lancet,  p.  786,  November  4,  1916. 

Case  1.— Weight  curve  of  child.  The  continuous  line  is  Budin’s  curve.  The 
interrupted  line  gives  the  record  of  the  child’s  weight.  The  arrows  denote  the 
extraction  of  maternal  teeth  ; three  in  the  first  case,  two  in  the  second.  The 
direction  of  the  interrupted  line  before  the  extraction  would  lead  to  a weight  of 
141b.  at  one  year,  after  the  extraction  to  one  of  221b. 


three  suppurating  teeth  when  the  child  was  eleven  weeks  of  age 
and  two  a fortnight  later.  The  rapid  improvement  of  the  infant 
following  the  removal  of  the  sepsis  is  shown  in  the  chart. 

(2)  A child  was  bom  below  the.  normal  weight  and  when  seen 
at  three  and  a half  weeks  of  age  was  undersized  and  appeared  to 
be  wasting.  The  mother  had  a copious  supply  of  milk.  The  vomit- 
ing of  the  child  after  the  feeds  was  not  due  to  excessive  feeding  as 
a similar  condition  followed  feeds  of  a few  minutes.  A rapid 
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improvement  in  the  infant’s  condition  followed  the  removal  of  the 
dental  sepsis,  as  shown  in  the  chart,  fig.  795. 

(k)  General  Conclusion. — Speaking  generally,  it  may  be  said  that 
the  course  of  all  diseases  may  be  influenced  by  oral  conditions. 
Eecovery  depends  upon  the  reactive  qualities  of  the  tissue,  and  it  is 
logical  to  suppose  that  such  reactive  qualities  must  depend  very 
largely  upon  the  quality  of  the  substances  absorbed  from  the  whole 
intestinal  tract.  In  acute  illnesses,  such  as  the  exanthematous 
fevers,  and  conditions  such  as  septicaemia  and  pneumonia,  the 
prognosis  must  necessarily  be  greatly  influenced  by  the  presence 
or  absence  of  oral  sepsis.  Thus,  it  has  been  shown  by  W.  Hunter 
that  in  scarlet  fever  the  severity  of  the  mouth  lesion  and  the 
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Fig.  795. — Lancet,  p.  787,  November  4,  1916. 

Case  2. —Weight  curve  of  child.  Lines  as  before.  The  arrows  indicate  the 
extraction  of  eight  teeth,  twelve  teeth  and  four  roots,  and  eight  teeth  respectively. 

duration  of  the  disease  are  markedly  influenced  by  oral  sepsis. 
Again,  in  diphtheria,  the  symptoms  vary  in  intensity.  The 
intensity  may  depend  upon  the  relation  of  the  individual  resistance 
and  the  toxicity  of  the  organisms  or  it  may  depend  upon  a secondary 
or  superadded  infection.  It  is  clear,  therefore,  that  with  a septic 
mouth  severe  forms  of  this  disease  are  more  likely  to  occur. 
Further,  it  is  probahle  that  oral  sepsis,  by  chronically  damaging  the 
mucous  membrane  of  the  fauces,  produce^  a favomable  medium  for 
the  growth  of  the  diphtheria  organism. 

The  importance  of  oral  sepsis  in  connection  with  acute  pneumonia 
cannot  be  doubted.  The  fevered  mucous  membranes,  the  rapid 
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breathing,  the  open  mouth,  the  frequent  expectoration,  are  in  them- 
selves sufficient  to  lead  to  unhealthy  oral  conditions  ; but  add  a 
pre-existing  oral  sepsis  and  the  condition  oif  the  patient  becomes 
deplorable,  and  the  prognosis  infinitely  less  hopeful.  In  typhoid 
fever  also  the  added  sepsis  must  be  of  serious  moment,  aind  is 
possibly  responsible  for  the  recurring  rises  of  temperature  at  times 
seen  at  the  commencement  of  convalescence. 

In  common  anaemias  and  many  cases  of  mal-nutrition  little  or 
no  improvement  follows  treatment  by  drugs  should  oral  sepsis  be 
in  existence  ; indeed,  the  removal  of  the  oral  trouble  in  itself  is  often 
sufficient  treatment.- 

It  must  not  be  forgotten  that  certain  forms  of  chronic  con- 
stipation are  dependent  upon  a chronic  colitis  leading  tO'  excessive 
formation  of  mucus.  The  chronic  colitis  may-  in  itself  be  secondary 
to  oral  sepsis  and  be  permanently  incurable  without  removal  of  the 
oral  trouble. 

In  -oonclusion,  to  quote  the  words  of  my  brother,  S.  Colyer,^ 
“ The  somewhat  bizarre  nature  of  the  effects  that  have  been  attri- 
buted to  oral  sepsis  may  at  first  sight  make  the  relationship  appear 
improbable,  overstated  and  even  ridiculous;  but  when  once  the 
principles  that  underlie  the  subject  have  been  grasped,  it  will  be 
realized  that  the  conclusions  are  a necessary  outcome.  In  all 
diseases  there  are  always  two  factors  at  least,  the  seed  and  the  soil, 
without  which  disease  cannot  exist.  The  seed  varies,  the  soil  varies  ; 
never  are  the  two  the  same ; never  is  the  relation  repeated.  This  is 
why  variation  in  disease  occurs,  and  in  no  two  persons  does  it  run 
a precisely  similar  course.  Oral  sepsis,  let  it  be  repeated,  is  but 
a comprehensive  term  to  include  various  forms  of  septic  conditions 
in  the  mouth ; it  is  not  a disease'.  The  germs  causing  the  sepisis 
vary,  and  so  the  germs  pass'ing  into  the  body,  and  the  toxin  absorbed, 
produce  different  results  in  different  people.  It  cannot  be  said 
precisely  why  germs  of  a particular  kind  entering  one  body  produce 
a septicaemia,  and  in  another  an  infective  endocarditis;  or  why  a 
toxin  in  one  will  produce  anaemia  and  in  another  a neuritis;  but 
that  such  is  the  case  seems  almost  certain,  and  one  must  rest 
content  for  the  moment  with  the  fact,  and  believe  that  the  future 
will  unfold  more  of  the  reason  why.” 

With  a,  view  of  relieving  the  text,  detailed  accounts  of  cases 
supporting  the  statements  contained  in  this  chapter  have  been 
omitted.  The  following  articles  are  given  for  reference : — 


' Concluding  remarks  to  the  chapter  on  “ Oral  Sepsis  in  the  Science  and 
Practice  of  Dental  Surgery,”  by  N.  G.  Bennett,  ^ 
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CHAPTER  XXVI 

Diseases  arising  from  Reflex  Irritation  from  the  Teeth 

Affections  of  the  Nervous  System — Affections  of  the  Ear — 
Affections  of  the  Eye 

In  past  years  various  lesions  of  the  eye,  ear  and  either  organs 
were  attributed  to  reflex  irritation  from  the  teeth.  In  reading  th^ 
accounts  of  many  of  these  cases,  one  is  driven  to  the  conclusion 
that  the  diagnoses  were  often  incorrect,  and  that  diseases  which 
were  merely  coincident  were  frequently  wrongly  associated  in  a 
causal  relationship.  The  histories  of  the  cases,  when  read  by  the 
light  of  modern  pathology,  would  suggest  that,  in  the  majority  of 
the  ca'ses,  the  lesions  attributed  to  the  teeth  were  the  result  of 
septic  absorption  rather  than  reflex  irritation. 

(A)  AFFECTIONS  OF  THE  NERVOUS  SYSTEM 

Epileptic  and  ConYulsive  Seizures.  ^ — It  is  possible  that  epilepsy 
may  be  induced  by  dental  irritation.  Brown  Sequard  found  that, 
after  section  of  one  of  the  lateral  columns  of  the  cord  anywhere 
between  the  medulla  and  the  tenth  dorsal  vertebra,  epilepsy 
could  be  induced  by  very  slight  irritation  of  the  fifth  nerve.  The 
following  case  is  recorded  by  Bakewski^ ; — 

“ A young  female  had  suffered  from  epileptic  seizures  for  nine  months,  the 
fits  having  increased  in  frequency,  there  being  several  every  day.  The  usual 
drugs  were  tried  without  effect.  Finally,  the  teeth  were  examined  and  the 
maxillary  right  first  molar  and  the  mandibular  left  first  molar  were  found 
to  be  carious.  These  were  removed  and  the  fits  ceased  entirely  and  did  not 
return,  the  patient  being  kept  under  observation  for  six  months  subsequently. 
Upqn  being  closely  questioned,  the  girl  remembered  that  before  the  fits 
commenced  she  had  had  some  unpleasant  sensations  in  the  affected  teeth, 
but  nothing  that  could  be  described  as  pains." 


‘ The  cases  recorded  under  this  and  subsequent  sub-headings  have  been 
introduced  in  order  that  the  student  may  gain  some  idea  of  the  evidence  on 
which  the  relationship  between  reflex  dental  irritation  and  other  diseases  is  based. 
^ Journ.  Brit.  Dent.  Assoc.,  vol.  xii,  p.  280. 
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The  following  case  is  related  by  Earns  HilE  : — 

“ A boy,  aged  13,  has  bad  frequent  attacks  of  epilepsy  for  the  last  eighteen 
months.  Latterly,  his  mother  has  noticed  that  some  days  he  rubs  his  left 
cheek,  complaining  of  faceache,  after  which  the  fit  follows.  On  examining 
the  mouth  there  is  to  be  seen  a molar  tooth  considerably  decayed,  with  a 
swollen  gum  around  it  and  partly  growing  into  the  cavity;  it  is  not  very 
tender  to  the  touch  and  the  examination  does  not  give  rise  to  toothache.  On 
questioning,  I find  the  sensation  which  the  boy  experiences  before  a fit  does 
not  seem  to  be  one  of  pain,  but  rather  of  an  indefinite  uneasiness.  He  always 
has  a fit  the  night  this  comes  on.  Has  never  felt  it  during  the  day;  it  is 
always  about  seven  or  eight  o^ clock.  I desired  the  mother  to  have  the  tooth 
extracted  and  ordered  a simple  saline  with  a quarter  of  a grain  of  belladonna 
to  be  taken  twice  daily.  This  was  in  June.  The  tooth  was  extracted  next 
day.  I saw  this  boy  once  a fortnight  from  that  time  for  four  months,  but  he 
has  had  no  recurrence  of  the  fit.  In  this  case  I believe  an  unfelt  aura 
commenced  about  the  gum  surrounding  the  tooth  and  was  not  recognized  till 
some  degree  of  inflammation  arose,  thus  a modification  of  pain  became 
associated  with  the  aura  and  directed  attention  to  it.” 

The  precise  pathological  coiiidition,  of  the  teeth  in  these  two 
cases  is  not  stated,  and  it  seems  highly  probable  that  in  both  of 
them  a septic  periodontitis  was  present.  If  that  were  the  case 
they  could  hardly  be  regarded  as  examples  of  epilepsy  caused  by 
reflex  irritation,  but  should  rather  be  classed  as  cases  due  to 
septic  absorption.  That  sepsis  may  influence  the  course  of  epilepsy 
is  well  demonstrated  by>  a case  which  came  under  my  notice.  A 
man  had  been  the  subject  of  epilepsy  for  fifteen  years,  and  had 
had  as  many  as  three  fits  in  a day.  There  was  extreme  dental 
sepsis  and  this  was  treated  and  remo'ved.  At  the  end  of  a year 
he  reported  that  he  had  slight  fits  occasionally  in  his  sleep,  which 
were  noticed  by  his  wife,  but  that  there  was  often  an  interval  of 
three  weeks  without  any  attacks. 

A case  of  some  interest  also  came  under  the  observation  of 
Morton  Smale  : — 

“A  patient,  aged  22,  a male,  always  showed  distinct  signs  of  petit  ma\ 
during  the  operation  of  filling,  the  symptoms  being  always  more  marked  if 
an  exposed  nerve  were  touched.  This  patient,  to  the  best  of  his  recollection, 
had  never  suffered  at  any  time  with  epilepsy,  nor  had  he  had  fits  of  any 
other  character.” 

. With  persons  subject  to  epilepsy  it  is  not  uncommon  for  a fit  to 
be  induced  by  the  irritation  attending  dental  operations. 

Chorea. — Some  medical  writers  are  of  opinion  that  chorea  may 
in  some  instances  be  connected  with  dental  irritation.  Chorea  is 
a functional  condition  and  it  is  possible  that  the  dental  lesion  may 


Medical  Times  and  Gazette,  1662,  vol.  ii,  p.  216. 
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induce  chorea,  either  directly  by  reflex  irritation  or  indirectly  by 
lowering  the  vitality.  The  following  case,  quoted  in  the  “ American 
System  of  Dentistry,”  would  seem  to  indicate  that  the  dental 
trouble  was  intimately  connected  with  the  choreic  condition.  The 
case  is  related  by  C.  N.  Pierce^:  — 

A boy,  aged  9,  had  always  been  in  good  health  until  two  years  ago,  when 
he  was  attacked  with  choreic  movements  chiefly  in  the  muscles  of  the  face, 
though  present  also  in  the  muscles  of  the  npck  and  shoulders.  Owing  to 
their  local  character,  and  the  absence  of  the  causes  usually  assigned  for  the 
appearance  of  chorea,  it  was  thought  possible  that  the  condition  of  the  teeth 
might  offer  some  explanation  of  the  trouble.  Careful  examination  of  the 

mouth  revealed,  in  addition  to  considerable  overcrowding  of  the  teeth, 

persistence  of  the  deciduous  incisors.  Upon  their  removal  the  choreic 
movements  at  once  subsided.  After  an  interval  of  a year  there  was  a return 
of  the  symptoms.  Examination  of  the  teeth  again  showed  a persistence  of 
the  deciduous  molars  delaying  the  eruption  of  the  premolars.  Removal 
of  the  offending  teeth  was  followed  by  complete  recovery.^’ 

Spasmodic  Closure  of  the  Jaws. — The  following  case  was 
reported  by  Ewart^  : — 

‘'The  patient,  a man,  aged  47,  moderately  addicted  to  alcohol,  was' 
suffering  from  an  extensive  chronic  ulcer  of  the  right  leg.  His  illness  began 
with  a ‘ severe  cold  ’ three  weeks  before  his  admission  into  St.  George’s 
Hospital  on  September  20,  1899.  The  trismus  set  in  quite  suddenly  during 

the  night  a week  later,  when  he  awoke  in  a fit  of  suffocation  due  to  the 

closure  of  his  lips  unsupported  by  teeth.  The  same  nocturnal  attacks 
continued  to  occur  in  the  hospital  for  five  weeks.  The  rigidity  of  the  jaws, 
of  the  floor  of  the  mouth,  of  the  platysma  of  the  neck,  and  of  the  abdominal 
muscles  was  intensified  by  excitement,  but  there  was  neither  opisthotonos 
nor  any  spasm  of  the  limbs.  Speech,  respiration  and  alimentation  were 
much  impeded,  leading  to  loss  of  flesh  and  weakness.  There  was  a tender  and 
slightly  swollen  spot  on  the  gum,  and  the  case  was  diagnosed  from  the  first 
as  one  of  reflex  spasm  due  to  periosteal  irritation  and  tenderness  at  the  left 
posterior  extremity  of  the  upper  jaw,  and  local  treatment  was  recommended. 
This  was  finally  resorted  to,  after  various  remedies  had  proved  ineffectual, 
at  the  end  of  October,  and  the  symptoms  rapidly  disappeared  after  the 
tender  gum  had  been  freely  incised.” 

This  case  was  probably  purely  reflex,  the  absolutely  edentulous 
and  healthy  condition  of  the  gums  excluding  the  theory  that  septic 
infection  from  the  mouth  was  the  cause  of  the  spasmodic  closure 
of  the  jaws. 

Many  cases  of  so-called  trismus  arising  from  the  teeth  are  not 
due  to  spasm  of  the  masseter  muscles  as  is  usually  supposed.  The 
closure  of  the  jaw  in  most  of  the  cases  arises  from  infiltration  of 


‘ Vol.  iii,  p.  598. 

Brit  Journ.  Dent.  Sci.,  January  11,  1900. 
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tthe  muscles  and  adjacent  tissues,  the  interference  with  the  move- 
ment of  the  jaw  being  due  partly  to  mechanical  impediment  from 
the  inflammatory  products  and  partly  to  involuntary  closing  of 
the  jaw. 

Paralysis  of  the  Arm. — In  the  chapter  on  odontalgia  reiference 
was  made  to  the  occurrence^  of  pain  in  the  arm,  which  was  traceable 
to  the  teeth.  It  is  interesting  to  note  that  cases  of  supposed 
paralysis  of  the  arm  have  been  recorded  as  due  to  dental  lesions. 
Salter^  records  the  following):  — 

“ Miss  B.,  aged  24,  consulted  me  on  October  15,  1864,  respecting  the  left 
lower  wisdom  tooth,  and  the  symptoms  to  which  it  had  apparently  given 
rise.  The  tooth  had  pierced  the  gum,  but  it  was  low  down  and  placed 
horizontally,  the  crown  pressing  forwards  against  the  second  molar.  The 
tooth  was  carious.  From  the  first  attempt  at  the  eruption  of  this  tooth 
there  had  been  much  pain  of  the  ordinary  kind  about  the  angle  of  the  jaw; 
latterly  it  had  been  intense,  and  for  a fortnight  there  had  been  paralysis  of 
the  left  arm;  the  patient  complained  of  total  inability  to  use  the  arm,  to 
raise  it  or  grasp  with  the  hand;  she  could  not  employ  the  limb  in  dressing 
herself,  and  could  not  hold  her  fork  at  dinner.  There  was  also  a continuous 
pain  of  the  whole  arm  resembling  rheumatism.  The  tooth  was  extracted,  but 
with  extreme  difficulty.  As  soon  as  the  patient  recovered  from  the  pain  of 
the  operation  she  declared  that  the  arm  symptoms  had  vanished  completely.” 

J.  H.  Mummery  records^  that  whenever  he  suffered  from  much 
paiin  in  a left  lower  molar  he  could  raise  his  arm  only  with  great 
difficulty  and  experienced  ,a  eense  of  weight  and  fatigue  in  the  arm 
almost  amounting  to  pain. 

In  Salter’s  case,  as  in  many  similar  records,  no  electrical  exam- 
ination of  the  muscles  could  be  recorded.  Before  arriving  at  a 
diagnosis  of  pairalysis  it  is  always  advisable  to  exclude  hysteria, 
and  to  satisfy  oneself  that  the  case  is  not  one  in  which  the  part  is 
involuntarily  kept  inactive  in  order  to  avoid  pain. 

Spasm  of  the  Sternomastoid  (Wry-neck). — A case  of  spasm 
of  the  sternomastoid  has  been  recorded  by  Hancock.^  The  patient, 
a woman,  had  suflered  considerable  pain  in  the  left  shoulder, 
apparently  owing  to  the  presence  of  a carious  tooth  on  the  left  side 
of  the  mandible.  The  head  was  drawn  down  nearly  to  the  left 
shoulder.  On  removal  of  the  tooth  the  condition  disappeared.  In 
this  case,  as  in  others  recorded,  there  was  probably  no  true  spasm 
of  the  sternomastoid,  the  head  being  placed  involuntarily  in  the 
bent  position  as  a result  of  the  pain. 


‘ “ Dental  Surge?y  and  Pathology,”  p.  264. 

Brit.  Med.  Journ.,  September  9,  1905. 
'^Lancet,  1859,  p.  80. 
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Tonic  Spasm  of  the  Upper  Extremities. — In  the  following  case 
the  spasm  of  the  muscles  would  seem  to  have  been  related  to  pulp 
irritation : — 

‘'A  robust,  strong  man  of  29,  who  was  not  in  the  least  nervous,  suffered 
from  toothache,  caused  by  an  exposed  pulp  in  the  upper  left  third  molar. 
During  repeated  attempts  at  luxation  of  the  tooth,  which  was  fixed  very 
firmly,  the  forceps  slid  off  and  struck  directly  into  the  pulp.  There  was  at 
once  a tonic  cramp  of  the  flexor  muscles  of  all  fingers  on  both  hands. 
Especially  the  left  hand  was  closed  so  tightly  that  the  patient  could  not 
open  it,  whilst  he  had  some  difficulty  in  opening  the  right.  The  flexibility 
of  the  arms  was  also  affected.  The  patient,  describing  his  condition,  said 
he  felt  as  though  a very  strong  electric  current  passed  through  his  head  and 
arms,  or  as  if  the  latter  had  pins  and  needles  in  them;  a painful  condition 
which  caused  the  patient,  usually  showing  great  powers  of  endurance,  to 
groan  pitifully.  Concentrated  carbolic  acid  was  applied  to  the  pulp,  where- 
upon the  cramp  gradually  ceased.  On  the  tooth  being  extracted  the  patient 
became  normal,  and  could  follow  his  business  undisturbed  all  day  long.”i 

(B)  AFFECTIONS  OF  THE  EAK 

Affections  of  the  ear  due  to  reflex  irritation  from  the  teeth  are 
uncommon,  and  in  many  cases  formerly  attributed  to  reflex 
irritation  from  tlie  teeth  it  is  probable  that  a septic  periodontitis 
was  present,  and  it  would  seem  more'  reasonable  to  regard  the  septic 
absorption  from  the  teeth  as  a continuing  cause  that  is  aggravating 
a condition  started  by  other  causes.  /f 

Otalgia. — Otalgia  is  frequently  traceable  to  teeth.  Politzer 
states^  that  carious  teeth  are  the  most  frequent  causes  of  otalgia 
in  children.  Otalgia  unaccompanied  by  any  inflammatory  or  other 
abnormal  phenomenon  in  the  ear  itself  which  would  account  for 
the  trouble,  is  invariably  connected  with  the  teeth,  and  in  such 
cases  the  teeth  should  always  be  examined.  Even  when  the  ear 
symptoms  appear  to  be  sufficient  to  account  for  the  otalgia  the 
possibility  that  the  condition  of  the  teeth  may  aggravate  the  pain 
should  not  be  overlooked. 

Deafness  without  definite  lesions  in  the  ear  is  at  times  apparently 
traceabl©  to  reflex  trouble  from  an  unerupted  third  molar.  In  a 
case  under  my  care  a patient  developed  what  she  termed  a 
“ worry  ” in  the  ear,  which  interfered  with  liearing.  The  ear  was 
free  from  organic  disease,  and  the  only  possible  cause  in  the  mouth 
was  an  unerupted  misplaced  third  molar.  With  the  eruption  and 
removal  of  this  tooth  the  symptoms  passed  away.  J.  Howard 


' This  case  was  recorded  by  G.  Randorf  in  Items  of  Interest. 

'■^Edition,  1909,  p.  686.  Translated  by  Messrs.  Baillie  and  Heller.  | 
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Mummery  1 records  a case  of  considerable  deafness  on  the  left  side, 
W'hioh  had  existed  for  months  in  association  with  the  delayed 
eruption  of  the  maxillary  third  molar.  The  hearing  wa's  much 
relieved  immediately  after  the  extraction  of  the  tooth  and  was  fully 
restored  the  same  day. 

(C)  AFT’ECTIONS  OF  THE  EYE 

Lachrymation. — Apart  from  an  emotional  flow  of  tears  from 
the  distresising  pain  of  odontalgia,  the  eyes  will  occasionally  become 
suffused  with  tears  through  sudden  pain  caused  by  biting  on  a 
sensitive  tooth.  This  is  similar  to  the  reflex  overflow  of  tears 
produced  by  pungent  vapours,  e.g.,  strong  ammonia. 

Spasm  of  the  Orbicularis  palpebrarum:  Blepharospasm. — Ex- 
cessive blinking  is  a mild  variety  of  chronici  sp:aisms  of  the  orbicular 
muscle  of  the  eyelids.  Knies  has  seen  a case  of  this  kind  disappear 
immediately  after  the  removal  of  a painful  tooth. 

Blepharospasm  is  occasionally  traceable  to  reflex  dental  irritai- 
tion,  and  in  such  instances  can  be  cured  by  attention  to  the^  teeth. 
Blepharospasm  may,  how^ever,  occur  in  elderly  people  with  edentu- 
lous jawS'.  In  these  cases  it  is  supposed  that  the  osiseous  sclerosis 
present  causes  the  spasms  reflexly  by  the^  imprisonment  of  filaments 
of  the  dental  nerve.  Such  cases  are  difficult,  in  fact  almost  impos- 
sible, to  cure.  The  spasm  involves,  in  addition  to  the  orbicularis 
palpebrarum,  many  of  the  other  muscles  supplied  by  the  facial 
nerve.  It  varies  from  a slight-  twitching  of  the  orbicular  muscle 
to  a violent  spasmodic  contortion  of  the  whole  side,  of  the  face. 
It  is  usually  asymmetrical,  and  is  mostly  seen  in  elderly  females. 
It  has  no  associationi  with  tic  convulsif. 

Spasmodic  contraction  of  the  internal  rectus  muscle  is  mani- 
fested by  an  internal  or  convergent  strabismus.  A squint  not 
infrequently  develops  during  the  period  olf  the  eruption  of  the 
deciduous  molars,  and  many  mothers  assert  thati  the  squint  is.  due 
to  the  dental  irritation.  This  is  true  only  so  far  as  the  disturbance 
created  by  the  eruption  of  the  teeth  acts  as  the  det.erm.ining  cause 
of  the  strabis.mu6'.  The  fundamental  cause,  hypermetropia,  being 
present,  any  condition  which  impairs  the  health  of  the  child  and 
interferes  with  the  disestablishment  of  convergence  (a  dissociation 
which  must  inevitably  take  place  to  avoid  a squint)  must  lead  to 
convergent  strabismus.  Convulsions,  measles,  whooping-cough, 
adenoids,  &c.,  are  all  in  turn  credited  as  the  cause,  and  early 
dentition  is  perhaps  as  common  a determining  cause  as  any. 


' Brit.  Med.  Journ.,  September  9,  1905,  p.  553. 
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Spasm  of  Accommodation. — Spaismoddc  contraction  of  the  ciliary 
muscle,  similar  to  spasm  of  the  internal  rectus,  seems  occasionallv 
to  have  a reflex  dental  origin.  Attention  to  the  teeth  will  some- 
times cause  a chronic  ciliary  spasm  to  relax,  and  thus  cure  a 
troublesome  case  of  apparent  myopia. 

Paresis  of  the  Levator  Palpebrae  Superioris. — Hancock^  and 
NicoP  have  each  recorded  a case  of  ptosis  which  disappeared  after 
the  treatment  of  carious  teeth.  In  all  probability  the  ptosis  in 
these  cases  was  purely  functional. 

Paralytic  Strabismus. — It  is  impossible  for  a paralytic  squint  to 
be  produced  reflexly  from  any  source  of  irritation,  though  some 
observers  think  that  they  have  seen  a paralysis  of  an  ocular  muscle 
produced  by  dental  irritation.  Such  cases  are  probably  due  to 
direct  continuity  of  disease  (see  p.  673). 

Muscular  Insufficiency  with  diplopia  has  been  attributed  to 
painful  carious  teeth. 

Paresis  of  Accommodation. — Accommodative  failure,  attended 
by  asthenopia,  is  recognized  by  many  surgeons  to  be  due  to 
diseases  of  the  teeth.  Schmidt^  found  it  present  seventy-two  times 
in  niinety-two  cases  of  dental  caries.  It  probably  results,  as  Knies^ 
suggests,  from  the  lack  of  vigorous  innervation  on  account  of  the 
distressing  pain.  On  the  other  hand,  Priestley  Smith  found  un- 
impaired accommodation  in  fifteen  out  of  sixteen  cases  of  odontalgia. 

Amaurosis  and  Amblyopia. — Amaurosis,  or  complete  functional 
loss  of  sight,  and  amblyopia  or  impaired  visual  acuity,  are  two 
functional  conditions  which  have  repeatedly  been  attributed  to 
reflex  dental  irritation.  There  are  many  such  cases  on  record.  In 
some  of  them  there  was  probably  an  acute  retrobulbar  optic 
neuritis,  the  result  of  inflammation  b}^  continuity  (see  p.  674).  In 
others  the  elements  of  hysteria  were  probably  very  predominant. 
Galezowski  records  a case  in  which  ai  lady  suffered  ftrom  impaired 
vision  after  a tooth  had  been  stopped;  her  vision  improved  on  the 
removal  of  the  filling  and  relapsed  again  when  the  tooth  was 
refilled.  The  removal  of  the  tooth  wrought  a permanent  cure. 

The  following  case  of  amaurosis  consecutive  to  the  extraction 
of  a tooth  is  recorded  by  Santamaria  (La  Sfomatologia,  IMilan, 
July,  1906). 

The  patient  was  a soldier  who,  prior  to  enlisting,  had  followed  the 
occupation  of  portrait  painter.  Six  months  after  his  arrival  at  the  Florence 


' Lancet,  1859,  p.  80. 

- Trans.  Odonto.  Soc.,  November,  1895. 

Arch.  f.  Ophthal.,  xiv,  p.  107. 

* “ Relation  of  Diseases  of  the  Eye  to  General  Diseases,”  p.  267. 
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barracks  he  suffered  from  a violent  attack  of  pulpitis  in  the  upper  right 
first  molar,  which  tooth,  being  badly  decayed,  was  extracted  at  once.  A few 
hours  after  the  extraction  the  patient  again  suffered  from  a neuralgic  attack, 
the  pain  radiating  from  the  right  cheek  to  the  eye  of  the  same  side,  and  from 
a rapid  and  progressive  diminution  in  the  visual  power  of  the  right  eye, 
which  very  soon  became  amaurotic.  This  condition  lasted  five  days,  and, 
ceasing  abruptly,  was  followed  by  intense  amblyopia.  An  examination 
showed  that  the  visual  field  had  decreased  both  on  the  right  and  left  sides, 
but  to  a greater  extent  on  the  former  than  on  the  latter,  and  that  there 
was,  in  addition,  an  intense  dichromatism  for  the  blue  and  red  primary 
colours.  An  external  examination  revealed  nothing  worthy  of  note;  in  the 
mouth  no  pathologic  lesion  could  be  seen. 

The  author’s  conclusioinB  regarding  the  peculiaritieis  of  this  case 
are  that  ithe  amblyopia  was  not  of  reflex  nature ; that  the 
dichromatism  was  an  interesting  feature  of  the  case'  by  virtue  of 
the  previous  occupation  of  the  patient;  that  the  amaurosis  and 
the  dichromatism  confirm  the  fact  observed  by  Trombetta,  viz., 
that  the  symptoms  exhibited  by  those  affected  with  traumatic 
neurosis  become  in  preference  localized  in  those  organs  which  for 
each  patient  are  of  pre-eminent  importance,  in  his  daily  occupation; 
that  the  nature  of  the  traiumatism  was  entirely  out  of  proportion 
to  the  severity  of  the  consecutive  neurotic  manilfestations;  that 
even  the  most  insignificant  stimuli  ma.y  be  followed  by  serious  and 
unexpected  consequences  in  the  case  of  neuropathic  patients. 

Glaucoma. — In  referring  to  convergent  strabismus  it  was  pointed 
out  that  the  irritation  from  eruption  might  in  some  cases  be  the 
determining  cause ; in  like  manner  it  is  possible  that  odontalgia 
may  be  the  determining  cause  of  a glaucoma.  If  an  eye'  is 
anatomically  in  a condition  favourable  for  the  onset  of  an  attack 
of  glaucoma,  severe  pain  arising  from  a carious  tooth  may  so  lower 
the  vitality  of  the  patient  that  the  disease  may  be  started.  Von 
Hippel  and  Griinhagen^  consider  that  irritation  of  the  fifth  nerve 
raises  the  intra-ocular  pressure.  Priestley  Smith ’s^  experiments, 
however,  seem  to  show  that  the  tension  is  not  increased  in 
odontalgia. 


' Arc/i. /.  Ophlhal.,  xiv,  1,  p.  107. 

2 Priestley  Smith,  “ Glaucoma,”  London,  1879. 
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CHAPTER  XXVII 

The  Operation  of  Extraction  of  the  Teeth 

The  General  Principles  of  Extraction' — Extraction  of  Individual 
Teeth  and  Roots — Extraction  of  Misplaced  Teeth — Extraction 
of  Teeth  under  Ansesthetics — Difficulties,  Complications  and 
Sequelse  of  Extraction  of  Teeth 

Extkaction  is  an  operaition  whicih  requires  skill,  judgment, 
experience,  and  an  accurate  anatomical  knowledge  of  the  parts 
involved.  As  with  all  other  manipulative  proceedings,  success  can 
only  be  attained  actual  practice. 

(A)  THE  GENEEAL  PEINCIPLES  OF  EXTEACTION 

The  tooth  to  be  removed  should  be  carefully  examined  in  order 
that  the  operator  may  gain  some  idea  of  the  amount  of  sound  tissue 
present  and  the  degree  of  force  which  will  be  necessary  to  dislodge 
the  tooth.  In  the  case  of  roots  the  edges  must  be  defined,  and  for 
this  purpose  a blunt  probe  will  be  found  useful. 

(1)  Instruments 

The  inistruments  in  general  use  for  the  removal  of  teeth  are 
forceps  and  elevators. 

The  forceps  is  an  amplified  pair  of  pincers  or  pliers.  It  is  made 
up  of  three  parts,  namely,  the  blades  or  portions  beyond  the  joint 
which  are  applied  to  the  tooth,  the  joint  itself,  and  the  handles. 
Forceps  should  be  made  of  fine  steel,  light,  and  yet  strong  enough 
to  withstand  without  bending  any  strain  that  it  may  be  necessary 
to  put  upon  them.  The  blades  should  be  shaped  to  fit  the  tooth 
they  are  intended  to  remove,  and  when  applied  they  should  be  clear 
of  the  crown.  On  longitudinal  section  a blade  should  present  a thin 
weidge - s h aped  app  e ar ance . 

The  handles  should  be  of  a size  and  shape  to  lie  comfortably  in 
the  palm  of  the  hand  and  should  be  in  such  relation  to  the  blades 
that  when  the  blades  are  applied  in  the  direction  of  the.  long  axis 
of  (the  tooth  the  handles  are  clear  of  the  lips. 
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As  a general  rule,  in  foroeps  desdgned  for  the  removal  of  the 
anterior  teeth  of  the  maxilla,  the  blades  and  handles  are  in  the 
same  line  (fig.  796),  while  for  the  upper  back  teeth  the  handles  form 
a curve  of  greater  or  less  extent  with  the  blades  (fig.  797).  In 
foroeps  for  the  mandibular  teeth  the  blades  are  bent  down  from  the 
handles  to  an  angle  othiearly  ninety  degrees.  In  one  class,  named 
the  “hawk’s  bill,”  when  the  blades  are  applied  to  the  tooth  the 


handles  are  at  right  angles  to  the  line  of  the  arch  (fig.  798),  while 
in  other  classes  the  handles  are  in  line  with  the  arch  (fig.  799). 
Foroeps  with  aseptic  or  readily  cleansable  joints  have  been 
introduced. 

The  elevator  consists  of  two  parts — the  handle  and  the  blade. 
The  former  is  about  four  inches  in  length  and  of  a shape  suitable  to 
allow  a firm  grip  to  be  obtained.  The  blade  is  of  fine  steel  and  about 
two  inches  long.  Elevators  are  of  two  varieties,  straight  and  curved. 
In  the  straight  variety;  the  blade  is  thin,  about  one-fifth  of  an  inch 
in  breadth,  one  surface  being  made  convex  and  the  other  flat.  The 


For  the  use  of  the  blocks  illustrating  the  various  instruments  I am  indebted  to 
Messrs.  Claudius  Ash,  Sons  & Co. 


Fig.  796. 


Fig.  797. 
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point  of  the  blade  should  be  rounded  as  shown  in  fig.  803.  In  the 
curved  variety,  the  terminal  half-inch  of  the  steel  part  of  the 
instrument  is  bent  at  an  angle  with  the  shaft  of  the  instrument 
(fig.  823).  The  edge  of  the  blade  of  an  elevator  should  always  be 
kept  sharp. 

The  screw  (fig.  804)  is  an  instrument  which  on  rare  occasions  is 
useful  for  the  removal  of  deep-seated  roots. 

After  being  used,  instruments  of  every  kind  shopld  be  freed  from 
all  foreign  matter  and  then  carefully  sterilized. 


Fig.  798.  Fig.  799. 


(2)  Method  of  Holding  Instruments 

The  manner  of  holding  forceps  is  shown  in  figs.  800  to  802.  The 
handles  should  rest  comfortably  on  the  palmar  surface  of  the  .hand, 
and  in  such  a manner  that  the  end  of  one  handle  rests  between  the 
thenar  and  hypothenar  eminences — a portion  of  the  hand  where  force 
can  be  applied  with  the  greatest  advantage. 

The  thumb  placed  between  the  handles  acts  as  a regulator  to 
control  the  pressure  of  the  blades  upon  the  tooth.  As  a precaution 
it  is  well  to  have  the  ball  of  the  thumb  well  between  the  handles, 
so  that  'the  pressure  is  counte'racted  by  the  terminal  bony  phalanx 
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of  the  thumb  as  well  as  by  the  soft  tissues.  If  this  preeaution  be 
not  observed,  any  sudden  crushing  of  the  tooth  may  be  accompanied 
by  a severe  and  very  painful  contusion  of  the  operator’s  thumb. 

The  method  of  holding  an  elevator  is  shown  in  fig.  305.  The 
handle  should  rest  comfortably  in  the  hand,  the  first  finger  lying 
along  the  blade  and  being  brought  near  the  point  so  as  to  prevent 
the  instrument  from  slipping.  When  the  elevator  is  being  used  for 
the  removal  of  teeth  on  the  right  side  of  the  mandible,  the  first 


Fig.  800. — Mode  of  holding  Fig.  801. — Mode  of  holding  lower 

forceps  for  the  removal  of  “hawk’s  bill”  pattern  forceps, 

maxillary  teeth. 


finger  should  lie  along  the  curved  side  of  the  blade;  and  on  the  fiat 
side  when  extracting  teeth  on  the  left  side. 

(3)  Position  of  the  Operator  and  the  Patient 

The  chair  should  be  placed  before  a good  light,  and,  if  a proper 
dental  chair  is  not  available,  an  ordinary  armchair  may  be  utilized. 
The  patient  should  be  placed  in  an  unconstrained  position,  but  in 
such  a position  as  will  allow  the  operator  all  the  freedom  of  move- 
ment which  he  may  require. 

The  operator  should  place  himself  in  such  a position  as  to  be 
able  to  use  force  to  the  greatest  advantage.  His  left  arm  may  be 
utihzed,  if  necessary,  for  steadying  the  movements  of  the  patient’s 
head,  while  the  fingers  of  the  left  hand  can  be  employed:  — 

(a)  To  control  the  cheek  and  other  soft  parts  so  as  to  obtain  a 
clear  view  of  the  tooth  to  be  extracted  and  its  immediate  neighbours. 
{h)  To  support  the  mandible. 

45 
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Fig.  802. — Mode  of  holding  forceps  of  pattern  shown  in  fig.  799. 


Fig.  803. 
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(c)  To  grasp  the  alveolar  pro-cess  in  order  to  gain  some  idea  of 
the  effect  of  the  force  employed. 

The  special  positions  for  the  removal  of  different  teeth  are 
described  on  p.  712. 

o 

Fig.  804. 


(4)  Anatomy  of  the  Teeth  and  Jaws 

If  the  teeth  be  examined  it  will  be  noticed  that  they  are  capable 
of  division  into  : — 

(a)  Teeth  with  single,  round,  tapering  roots. 

(b)  Teeth  with  single  roots  which  are  more  or  less  irregularly 
flattened  or  curved. 

(c)  Teeth  with  multiple  roots. 

Under  (a)  are  included  the  maxillary  incisors  (deciduous  and 
permanent)  and  the  mandibular  premolars;  (h)  the  mandibular 
incisors  and  canines  (deciduous  and  permanent),  and  the  maxillary 
canines  and  premolars ; (c)  the  maxillary  and  mandibular  molars 
(deciduous  and  permanent),  and  frequently  the  first  maxillary 
premolars. 

The  shape  of  the  roots,  as  we  shall  subsequently  find,  has  an 
important  bearing  upon  the  manner  in  which  force  is  to  be  applied 
when  severing  the  roots  from  their  attachments.  To  ensure  skilful 
and  successful  operations  a thorough  knowledge  of  the  alveoli  of 
the  teeth  is  necessary,  and  it  is  needless  to  say  that  this  knowledge 
can  only  be  gained  by  careful  study  of  the  bones  (fig.  806).  Some 
idea  of  the  strength  of  different  portions  of  the  alveolar  border  will 
thus  be  obtained,  a matter  of  some  moment  when  force  is  being 
applied  in  the  process  of  removing  a tooth  from  its  socket.  In  the 
maxilla  the  points  to  be  specially  noted  are  the  thinness  of  the  outer 
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alveolar  wall  as  compared,  with  the  inn"er,  and  the  prominence  of 
the  bone  in  the  region  of  the  third  molar.  In  the  mandible,  the 
outer  alveolar  border  is,  it  will  be  seen,  thinner  than  the  inner,  with 
the  exception  of  that  portion  in  the  region  of  the  third  and,  often., 
of  the  second,  molar;  at  the  posterior  portion  of  the  socket  of  the 
third  molar  the  bone  is  moderately  dense. 


Fig.  806.  ‘ 


(5)  Method  of  Using  Instruments 

The  operation  of  tooth  extraction  when  performed  with  forceps 
may  be  divided  into  .three  stages^  : — 

(a)  Adjustment  of  the  forceps  to  the  tooth. 


1 From  “ The  American  System  of  Dentistry.” 

- A description  of  the  form  of  each  tooth,  with  respect  to  its  bearing  upon 
the  construction  of  forceps  for  its  removal,  will  be  found  under  the  heading  B. 
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ih)  Desitniction  of  the  membranes  connecting  the  tooth  with  the 
socket  and  dilatation  of  the  socket. 

(c) 'Removal  hf  the  f 60^^^^  from  the  socket. 

In  the  initial  stage  the  first  step  is  the  application  of  the  blades. 
Care  must  be  taken  that  the  points  pass  between  the  gum  and  the 
tooth,  and  also  that  the  blades  are  applied  parallel  with  the  long 
axis  of  the  root. 

As  a rule,  it  is  best  to  apply  one  blade  first  on  the  side  of  the 
tooth  most  obscured  from  view,  and'  then  lightly  to  close  the  other 
upon  the  opposite  side.  The  blades  should  then  be  forcibly  pressed 
upwards  or  downwards,  as  the  case  may  be,  in  the  direction  of  the 
apex  of  the'  root;  a slight  rotary  or  wriggling  motion  will  often  be 
found  of  assistance  in  the  process.  This  “ pressing  ” movement 
should  be  continued  until  a firm  hold  of  the  root  has  been  obtained 
— a matter  of  greet  importance,  as  tiic  successful  removal  of  the 
tooth  depends  in  a large  measure  upon  the  grip  obtained.  The 
handles  should  next  be  closed  soi  as  to  give  the  blades  a firm  grip, 
and  the  amount  of  pressure  applied  should  be  such  that  when 
movement  has  commenced  the  blades  do  not  ride  upon  the  surfaces 
of  the  root.  The  amount  of  pressure  must  of  course  depend  upon 
the  character  of  the  tooth  to  be  removed,  and  the  resistance  offered 
by  the  alveolar  process.  The  thumb  placed  between  the  handles  of 
the  forceps,  as  already  explained,  should  counteract  the  pressure  on 
the  root  and  prevent  crushing. 

The  second  stage — the  destruction  of  the  membranous  attach- 
ments and  dilatation  of  the  socketi — ^^is  accomplished  by  employing 
force  in  either  a rotary  or  a lateral  direction.  The  movement  to  be 
employed  depends  upon  the  form  of  the  root  or  roots  to  be  removed 
and  the  resisting  strength  of  the  surrounding  hard  structures.  Rotary 
action  is  of  course  admissible  only  in  the  case  of  teeth  possessing  a 
single  conical  root... 

The  final  stage  is  carried  out  by  exerting  extractive  force  in  the 
direction  of  the  long  axis  of  the  tooth,  while  at  the  same  time  follow- 
ing the  line  of  least  resistance ; the  latter  is  determined  by  a know- 
ledge of  the  anatomy  of  the  alveolar  border  and  by  the  sensation 
conveyed  to  the  hand  through  the  forceps. 

Elevators. — The  removal  of  a tooth  ivith  a straight  elevator  is 
accomplished  in  the  following  manner:  — 

The  blade,  with  the  flattened  surface  towards  the  tooth  to  be 
removed,  is  inserted  between  the  root  and  the  alveolar  process,  the 
instrument  being  kept  as  far  as  possible  parallel  with  the  anterior 
surface  of  the  crown.  The  blade  is  then  forced  downwards  so  as 
to  reach  the  root  at  a point  as  low  as  possible;  the  handle  of  the 
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elevator  is  then  rotated  away  from  the  direction  in  which  the  tooth 
is  to  be  removed.  This  has  the  effect  of  raising  the  tooth  in  its 
socket  and  at  the  same  time  displacing  it  in  the  required  direction. 
One  such  movement  of  the  instrument  rarely  suffices  for  the  removal 
of  a tooth,  and  a second,  and  sometimes  a third  grip,  each  time 
nearer  the  apex  of  the  root,  has  to  be  obtained. 

The  method  of  using  a curved  elevator  will  be  described  in  deal- 
ing with  the  removal  of  the  roots  of  mandibular  teeth. 

The  Screw. — Before  attempting  to  remove  a deep-seated  root 
with  the  screw,  a good  view  of  the  root  should  be  obtained  by 
pressing  the  overlying  tissues  away.  A clear  view  of  the  root  canal 
having  been  gained,  the  screw  should  be  carefully  worked  into  the 
canal,  and  when  sufficient  hold  has  been  obtained  extractive  force 
should  be  applied. 

(6)  The  Preparation  of  the  Mouth 

The  tooth  to  be  extracted  should  be  freed  from  all  foreign  matter 
by  the  removal  of  any  adherent  salivary  calculus  and  the  thorough 
irrigation  of  the  space  around  the  tooth.  For  the  purpose  of 
irrigation  peroxide  of  hydrogen  is  most  useful,  and  the  mouth  should 
also  be  thoroughly  rinsed  with  a suitable  wash.  The  soft  tissues 
around  the  tooth  to  be  extracted  should  be  swabbed  with  a two  per 
cent,  solution  of  iodine  in  alcohol.  When  many  teeth  have  to  be 
removed  at  one  sitting  every  endeavour  should  be  made  to  render  the 
mouth  as  aseptic  as  possible  before  operating,  especially  in  the  case 
of  patients  suffering  from  periodontal  disease.  It  is  a good  plan  to 
prescribe  a mouth-wash  to  be  frequently  used  for  at  least  one  week 
l>efore  removing  the  teeth.  The  patient  should  also  irrigate  the 
individual  sockets  with  a,  suitable  antiseptic.  By  the  removal  of 
the  sepsis  in  the  mouth  the  resistance  of  the  tissues  is  raised  and 
they  react  more  readily  to  the  injury  caused;  by  the  removal  of  the 
teeth. 

(7)  Character  of  the  Wound 

The  ivound  resulting  from  the  removal  of  a tooth  is  a lacerated 
one.  It  is  best  treated  by  keeping  the  parts  carefully  cleansed  from 
all  foreign  matter,  and  for  this  purpovse  an  antiseptic  mouth- wash ^ 


' The  following  is  a useful  formula  ; — 

^ Liquoris  potassae  ...  ...  ...  ...  ...  ...  5vi. 

Acidi  carbolic!  glacialis  5iv. 

. Aquam  ...  ...  ...  ...  ...  ...  ...  ad  5iw 

M.  One  teaspoonful  to  be  used  with  half  a tumbler-full  of  warm  water  as 
a mouth-wash. 
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should  be  used  several  times  a day.  On  the  extraction  of  a maxillary 
tooth  the  discharge  from  the  wound  drains  away  naturally  owing  to 
the  position  of  the  orifice.  The  wound  caused  by  the  removal  of 
a mandibular  tooth  cannot  drain  naturally  and,  should  sepsis  be 
present,  the  socket  must  be  frequently  syringed  with  some  antiseptic 
solution. 

The  repair  of  the  wound  caused  by  the  extraction  of  a tooth  has 
never  been  carefully  studied,  but  there  is  no  reason  to  suppose  that 
the  process  differs  from  that  seen  in  the  repair  of  other  bones.  The 
changes  in  the  bone  as  seen  in  dried  specimens  are  as  follows:  — 

(1)  The  margins  of  the  sockets  undergo  slight  absorption  (fig.  a). 

(2)  The  wall  of  the  socket'^'  cbv'ered'"^^^  a layer  of  fresh 
cancellous  bone  which  gradually  fills  up  the  whole  of  the  cavity 
(figs,  b,  c,  d). 


CL  h c 


Fig.  807. 


(3)  The  compact  layer  forming  the  outside  of  the  bone  gradually 
spreads  over  this  cancellous  layer  and  eventually  forms  a complete 
cover  (figs,  e and  /)• 

Where  the  bone  around  the  teeth  has  been  chronically  inflamed, 
complete  regeneration  of  the  compact  tissue  does  not  always  occur, 
the  surface  of  the  bone  being  of  an  irregular  character. 

(8)  Extraction  during  Pregnancy 

In  the  early  months  of  pregnancy  extraction  may  be  performed 
with  safety.  After  the  sixth  month  the  removal  of  teeth  should 
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be  avoided  if  possible  unle^ss  they  are  causing  severe  pain  which 
cannot  be  alleviated  by  am^  other  means.  In  such  cases  the  teeth 
should  be  removed  under  anaesthesia,  as  it  is  important  to  avoid 
shock  as  far  as  possible. 

(9)  Extraction  during  the  Menstrual  Period 

If  extraction  is  rendered  necessary  through  acute  suppuration  the 
tooth  may  be  removed  at  any  time  during  menstruation,  but  other- 
wise it  is  better  to  wait  until  the  end  of  the  “ period.” 

(10)  Extraction  of  the  Deciduous  Teeth 

Although  the  methods  employed  in  the  extraction  of  both 
deciduous  and  permanent  teeth  are  alike  in  actual  details,  there 
are  one  or  two  points  connected  with  the  extraction  of  the  deciduous 
teeth  to  which  attention  may  with  advantage  be  directed.  First, 
when  it  is  necessary  to  extract  a child’s  tooth  the  child  must  be 
told.  It  is  an  unwise  proceeding  to  deceive  children  in  such  matters 
or  take  them  unaware^s.  The  confidence  and  consent  of  children 
can  generally  be  gained  after  a little  practice  and  by  the  exercise 
of  moral  suasion.  It  should  also  be  remembered  that  anaesthetics 
are  quite  as  needful  for  the  extraction  of  the  deciduous  as  the 
permanent  teeth,  the  pain  to  a child  being  quite  as  great  as  to 
an  adult. 

(B)  EXTEACTION  OF  INDIVIDUAL  TEETH  AND  ROOTS 

(1)  Maxillary  Teeth 

For  the  removal  of  teeth  in  the  maxilla  the  patient  should  be 
placed  at  such  a level  that  the  left  arm  of  the  operator  can,  if 
necessary,  embrace  the  head  of  the  patient  with  comfort.  The 
operator  should  stand  at  the  right  side  of  the  patient,  and  shghtly 
in  front,  the  first  finger  and  thumb  being  placed  on  either  side  of 
the  alveolar  process  (fig.  808).  In  the  event  of  the  patient  becoming 
restless,  the  arm  should  be  moved  so  as  to  encircle  the  head  and 
hold  it  firmly. 

(a)  Maxillary  Incisors. — The  roots  of  the  central  and  lateral 
incisors  are  usually  cone-shaped,  the  anterior  surface  forming  the 
arc  of  a larger  circle  than  the  posterior  surface.  Forceps  for  the 
removal  of  these  teeth  ought  therefore  to  have  the  blades  made  to 
correspond  to  the  surfaces.  The  lateral  incisor  is  smaller  than  the 
central,  and  has  at  times  a root  somewhat  flattened.  In  removing 
maxillary  incisors  the  posterior  blade  is  applied  first,  care  being 
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taken  to  see  that  the  edge  of  the  instrument  passes  between  the 
gum  and  the  tooth.  If  this  fails  to  dislodge  th^  tooth  from  its 
attachments,  a firm  rotary  motion,  first  to  the  right  and  then  to 
the  left,  may  be  tried  (the' amount  of  rotation  necessary  being  only 
about  an  eighth  of  the  circle  represented  by  the  circumference  of 
the  root).  To  dislodge  these  teeth  a firm  inward  movement  should 
be  made  in  a direction  towards  the  palate,  this  movement  being 
followed  by  one  in  an  outward  direction. 

It  is  usually  recommended  that,  in  the  first  instance,  rotation 
should  be  tried  for  the  extraction  of  these  teeth,  but  the  teeth  yield 
more  readily  and  with  less  laceration  of  the  soft  tissues  if  the  inward 
movement  is  adopted. 


The  extraction  of  the  roots  of  these  teeth  does  not,  as  a rule, 
present  much  difficulty.  When  the  roots  are  moderately  sound  the 
instrument  shown  in  fig.  809  may  be  used,  but  where  the  root  is 
much  decayed  and  lies  well  below'  the  gum  margin,  a rather  finer 
pair  will  be  found  more  serviceable.  The  manner  of  removal  is 
similar  to  that  used  wdien  the  crowm  is  standing. 

(h)  Canines. — These  teeth,  like  the  incisors,  are  single-rooted, 
the  difference  between  the  curve  of  the  anterior  and  posterior 
surfaces  is  greater  in  the  canines  than  in  the  incisors.  The  roots, 
too,  are  much  longer  than  the  incisor  roots,  more  firmly  implanted, 
and  hence  require  more  force  in  their  removal. 

Forceps  similar  in  pattern  to  those  employed  for  incisors  may  be 
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used,  the  severance  of  the  tooth  from  its  attachments  being  brought 
about  by  force  ^applied  in  an  inward,  followed  by  an  outward, 
direction.  The  root  being  more  or  less  three-sided,  rotation  cannot 
well  be  adopted.  The  root  of  a canine  tooth  should  be  removed  in 
the  same  manner  as  the  whole  tooth. 

(c)  Premolars. — The  first  premolar  has  usually  one  root  flattened 
and  more  or  less  longitudinally  grooved  on  its  mesial  and  distal 
surfaces.  Ilf  this  grooving  is  very  pronounced,  the  result  is  that  the 
root  is  more  or  less  divided  into  two  slender  terminations.  The 
existence  of  such  bifurcation  can  seldom  be  determined  before 
operation,  and  would  not  alter  the  method  adopted,  but  the  tendency 


Fig.  809. 


to  this  variation  should  be  borne  in  mind  and  the  lateral  movement 
should  be  made  very  cautiously.  The  internal  and  external  surfaces 
of  the  root  are,  for  all  practical  purposes,  of  equal  curvature. 

The  second  premolar  has  usually  only  one  root,  which  is  not  so 
flattened  in  the  anteroposterior  diameter  as  in  the  first  premolar, 
and  the  grooving  and  bifurcation  of  the  root  is  less  in  the  second 
than  in  the  first  premolar. 

The  blades  of  forceps  for  the  ]U’emolars  should  be  equal  segments 
of  the  same  circle;  they  should  also  be  bent  at  such  an  angle  with 
the  handles  that  the  handles  may  clear  tlie  lower  lip.  The  forceps 
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shown  in  fig.  813  is  a useful  pattern.  In  removing  a maxillary 
premolar,  the  inner  blade  of  the  forceps  should  be  applied  first. 
For  severing  the  tooth  from  its  attachments,  a slight  inward'  move- 
ment, should  first  be  made  followed  by  an  outward.  If  the  socket 
does  not  then  yield,  the  inward  movement  may  again  be  made  and 
repeated  if  necessary.  The  removal  of  the  tooth  from,  its  socket 
is  to  be  carried  out  by  force  applied  in  a dowmw'ard  and  outward 
direction.  The  removal  of  premolar  roots  is  carried  out  in  a manner 
similar  to  that  of  the  whole  tooth. 

For  the  removal  of  unerupted  premolars  see  p.  211. 


(d)  Molars. — The  first  molar  has  three  roots,  one  internal  towards 
the  palate  (palatine),  and  two  external  (buccal);  of  the  three,  the 
palatine  is  the  largest;  it  is  subcylindrical  in  form,  and  often  curved. 
The  two  buccal  roots  are  placed  one  in  an  anterior  and  the  other  in 
a posterior  position,  the  latter  being  in  a plane  internal  to  the 
anterior  root;  both  these  roots  are  somewhat  flattened,  and,  of  the 
two,  the  anterior  is  the  larger.  The  roots  of  the  second  molar  are 
similar  in  shape  to  the  first,  but  are  usually  smaller. 

The  third  molar,  w'hen  normal,  has  three  roots,  but  very 
frequently  these  are  all  fused  together  and  form  an  abrupt  tapering 
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cone,  the  point  of  which  is  often  curved.  Owing  to  the  disposition 
of  the  roots,  different  forceps  will  be  required  for  the  removal  of 
upper  molars  on  the  right  and  left  sides.  Of  the  blades,  the  outer 


Fig.  811. — {a)  normal  maxillary  first  permanent  molar;  (b)  oblique-rooted 
maxillary  first  permanent  molar  ; (c)  normal  maxillary  second  permanent  molar ; 
(d)  oblique-rooted  second  permanent  molar. 


or  buccal  should  possess  two  grooves,  the  anterior  being  the  broader  ' 
and  placed  in  a more  external  plane.  This  blade  should  also  have 
a slight  projection  between  the  grooved  surfaces  to  adapt  itself  to  I 
the  space  between  the  buccal  roots.  The  inner  or -palatal  blade  I 
should  possess  only  one  groove.  A well-made  pair  of  upper  molar  ] 


forceps  should  fit  the  neck  of  a maxillary  first  permanent  molar 
perfectly.  The  blades  should  be  bent  at  an  angle  with  the  handles, 
‘ so  that  when  in  use  the  latter  may  be  clear  of  the  lower  lip  (fig.  810). 
The  palatine  blade  should  be  applied  first,  and  in  bringing  the  outer 
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blade  inito  place  the  point  should  be  kept  over  the  groove  on  the 
buccal  side  of  the  ♦tooth,  as  this  groove  is  a guide  to  the  space 
between  the  outer- roots.  To  sever  these  teeth  from  their  attach- 
ments, force  must  be  applied,  first  slightly  invrards  and  then  out- 
wards, the  movement  being  repeated  if  necessary,  the  removal  of 
the  tooth  from  the  socket  being  carried  out  by  exerting  force  in  a 
downward  and  outward  direction.  Too  much  outward  movement 
leads  to  undue  bending  or  fracture  of  the  external  alveolar  plate. 

In  removing  the  third  molars  it  is  advisable  not  to  have  the 
patient’s  mouth  opened  to  the  fullest  extent,  as  the  tension  of  the 
tissues  of  the  cheek  will  thereby  be  lessened,  thus  giving  a clearer 
view  of  the  outer  side  of  the  tooth.  The  correct  application  of  the 
forceps  is  of  the  utmost  importance,  as  there  is  danger  of  including 
some  of  the  soft  tissue  between  the  blades  and  the'  tooth  and  so 
causing  a painful  laceration.  Force  applied  inwards,  then  outwards, 
is  generally  sufficient  to  loosen  these  teeth,  their  removal  being 
carried  out  by  a downward  and  outward  movement. 

Forceps  similar  to  those  in  fig.  810  may  be  used  for  the  removal 
of  the  third  molars,  but  most  operators  use  patte.rn'S  the,  blades  of 
which  are  similar  segments  of  the  , same  circle.  There  is  an 
abnormality  of  the  maxillary  molars  which  may  with  advantage  be 
mentioned  here.  It  consists  in  the  posterior  buccal  root  being 
situated  in  a plane  much  internal  to  the  anterior  root^ — in  other 
words,  it  is  an  exaggeration  of  the  normal  arrangement.  S.uch  teeth 
are  termed  “ oblique-rooted  ” (fig.  811).  This  abnormality  is  met 
with  most  frequently  in  the  third  molar,  sometimes  in  the  second, 
rarely  in  the  first.  The  difficulty  encountered  in  extracting  these 
teeth  is  that  the  outer  blade  of  the  forceps  is  apt  to  slip  round. 
Oblique-rooted  teeth  can  at  times  be  diagnosed  by  noting  an  undue 
prominence  of  the  alveolar  process  over  the  anterior  buccal  root; 
such  teeth  are  best  removed  with  forceps  similar  to  that  shown  in 
fig.  812. 

Where  a portion  of  the  crown  remains  and  caries  has  extended 
well  beloiv  the  gum  on  either  the  palatal  or  buccal  side,  ordinary 
molar  forceps  should  be  discarded  and  root  forceps  employed ; useful 
patterns  are  shown  in  figs.  813  and  814.  The  removal  of  teeth  in 
this  condition  is  carried  out  as  follows  : It  wall  be  supposed  that  the 
decay  extends  deeply  on  the  palatine  side.  One  blade  of  the  forceps 
should  be  first  applied  to  the  buccal  side  of  the  tooth  and  to  the 
root  which  is  considered  the  stronger;  the  inner  blade  should  then 
be  applied  to  the  palatine  root,  care  being  taken  to  insinuate  it 
between  the  alveolus  and  the  root.  The  forceps  should  be  pushed 
well  upwards  until  a firm  hold  of  the  root  is  obtained.  A firm 
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inward  movement  should  then  be  made,  as  this  will  allow  the  inner 
blade  to  pass  still  higher  up  the  palatine  root  and  ensure  steadiness 
should  the  blades  tend  to  ride  upon  the  surface  of  the  root.  An 
outward  movement  should  next  be  made,  but  far  less  than  that  used 
in  extracting  molars  with  the  whole  of  the  crown  standing.  This 
inward  and  outward  movement  is  to  be  repeated  until  the  tooth  is 
free,  the  force  being  principally  applied  in  the  inward  direction. 

When  the  more  extensive  decay  has  taken  place  on  the  buccal 
side  the  order  of  procedure  is  slightly  different.  The  first  blade  to 
be  applied  should  be  the  palatine,  the  outer  blade  being  closed  upon 


Fig.  813.  Fig.  814. 


whichever  of  the  buccal  roots  is  considered  the  stronger.  The 
extractive  force  should  be  applied  first  outwards  and  then  inwards, 
these  movements  being  repeated  if  necessary,  the  principal  force 
being  outwards,  as  the  object  in  view  is  to  prevent  the  instrument 
from  slipping  off  the  more  decayed  side. 

W’hen  a molar  is  so  carious  that  very  little  of  the  crown  remains, 
hut  all  the  roots  are  still  united,  root  forceps  should  be  used.  The 
inner  blade  should  be  applied  to  the  palatine  root  first,  the  outer 
blade  being  closed  upon  the  stronger  of  the  buccal  roots.  Inward, 
followed  by  outward,  movement  should  be  employed,  the  point  to 
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bear  in  mind  being  to  use  force  towards  the  side  of  the  tooth  which 
is  considered  to  be  the  weaker.  In  the  majority  of  such  cases  the 
three  roots  come  away  together,  but  even  if  this  does  not  happen, 
one  or  perhaps  two  will  be  removed  and  the  remainder  can  be 
removed  later  without  much  difficulty. 

Where  the  resistance  presented  by  the  roots  is  very  great  and 
an  unsuccessful  attempt  at  removal  has  been  made  with  ordinary 
root  forceps,  an  instrument  with  a buccal  blade  similar  to  that 
shown  in  fig.  815  may  be  used.  The  inner  blade  is  applied  first. 


Fig.  815. 


the  outer  being  inserted,  if  possible,  into  the  space  between  the 
buccal  roots.  A firm  hold  of  the  roots  having  been  gained,  extraction 
should  be  attempted  by  force  applied  in  an  inward  and  outward 
direction;  this  failing,  sufficient  pressure  should  be  put  upon  the 
handles  to  split  the  roots  asunder.  The  sharp  outer  blade  of  the 
forceps  will  then  pass  between  the  buccal  roots  on  to  the  palatine 
root  which  can  thus  readily  be  brought  away.  A pair  of  ordinary 
upper  root  forceps  should  be  employed  to  remove  the  buccal  roots. 

If  all  three  roots  of  a molar  are  separate,  a slight  rotary  move- 
ment will  usually  suffice  for  their  removal. 

Where  there  is  danger  of  a molar  fracturing,  root  forceps  should 
be  used  in  preference  to  ordinary  forceps. 
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(2)  Mandibular  Teeth 

For  the  removal  of  mandibular  teeth  the  patient  should  be  placed 
on  a low  level,  the  head  being  kept  a little  forward  and  the  chin 
depressed.  The  position  of  the  operator  will  depend  upon  the  tooth 
to  be  removed  and  the  instrument  to  be  used.  With  teeth  on  the 
right  side,  when  hawk’s  bill  pattern  forceps  or  elevators  are  used, 
the  operator  should  stand  behind  and  to  the  right  of  the  patient, 
the  left  arm  being  brought  round  the  patient’s  head.  The  thumb 
of  the  left  hand  should  be  placed  on  the  inside  and  the  firsit  finger 
on  the  outer  side  of  the  alveolar  process  of  the  tooth  to  be  removed, 
and  the  three  remaining  fingers  under  and  supporting  the  chin.  In 
placing  the  fingers  in  the  mouth,  care  should  be  taken  to  keep  the 
wrist  well  down  so  as  not  to  impede  the  entrance  of  light  (fig.  816). 


When  removing  the  anterior  teeth  or  those  on  the  left  side  of  | 
the  mouth,  the  operator  should  stand  on  the  right  side  and  slightly  | 
in  front  of  the  patient.  The  left  hand  should  be  plaoed  as  follows : | 
the  second  finger  on  the  lingual  side,  and  the  first  on  the  labial  side  < 
of  the  alveolar  process  of  the  tooth  to  be  extracted,  the  thumb  being  i 
placed  under  the  chin  (fig.  817).  When  employing  forceps  of  the  I 
straight  pattern  shown  in  fig.  821,  the  operator  should  stand  as  I 
shown  in  fi§.  817,  but  it  will  be  found  difficult  to  place  the  fingers  | 
of  the  left  hand  on  either  side  of  the  alveolus;  indeed,  they  can  only  % 
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be  used  witti  advantage  for  retracting  the  cheek  and  supporting  the 
mandible. 

In  removing  teeth  from  the  mandible,  the  operator  should  be 
careful  ito  guard  against  the  sudden  separation  of  the  tooth  from  its 
attachments  when  raising,  the  tooth  from  its  socket,  as,  unless  the 
instrument  is  we'll  under  control,  damage  may  be  caused  to  the 
upper  teeth. 

(a)  Incisors. — These  teeth  have  each  a single  root,  which  is  mucii 
flattened  laterally.  Tor  their  removal,  forceps  similar  to  those 


shown  in  fig.  818  should  be  used,  the  blades  being  equal  segments 
of  the  same  circle.  The  lingual  blade  should  be  applied  first,  the 
loosening  movement  being  made  by  taking  the  tooth  slightly  inwards 
and  then  outwards,  the  final  extractive  force  being  upwards  and 
outwards. 

The  removal  of  mandibular  incisor  roots  is  carried  out  in  a 
similar  manner. 

(h)  Canines. — The  mandibular  canines  have  normally  one  root, 
which  is  flattened  laterally.  It  is  stronger  and  longer  than  the 
46 
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incisor  roots.  The  removal  of  a mandibular  canine  is  carried  out  in 
a manner  similar  to  that  employed  for  the  removal  of  a mandibular 
incisor,  but  as  the  canines  present  more  resistance  than  the  incisors 
greater  force  is  usually  required. 

(c)  Premolars. — The  lower  premolars  have  normally  one  root, 
which  is  conical  in  shape.  In  the  first  premolar  the  conical  shape 
of  the  root  is  not  so  marked  as  in  the  second,  the  outer  aspect  being 
the  arc  of  rather  a larger  circle^  than  the  posterior.  Forceps  similar 
to  those  shown  in  fig.  818  may  be  used,  the  blades  being  practically 


Fig.  818. 


equal  in  size  and  shape.  The  lingual  blade  of  the  instrument  should 
be  applied  first,  the  tooth  being  severed  from  its  attachments  by  a 
slight  rotatory  movement  around  the  long  axis  of  the  tooth,  first  in 
one  direction,  then  in  the  other;  should  this  not  suffice,  a slight 
inward  followed  by  an  outward  movement  may  be  tried,  the  tooth 
being  raised  from  its  socket  by  force  applied  in  an  upward  and 
slightly  outward  direction. 

The  roots  of  mandibular  premolars  should  be  removed  in  a 
manner  similar  to  that  required  for  the  extraction  of  the  whole  tooth. 
When  the  root  lies  much  below  the  level  of  the  gum,  the  extraction 
is  often  troublesome  owing  to  the  difficulty  in  gaining  a hold  with 
the  blades  of  the  forceps  ; in  such  cases,  if  an  attempt  with  forceps 
has  failed,  the  straight  elevator  may  be  employed. 
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id)  Molars. — Mandibular  molars  have  two  roots,  placed  anteriorly 
and  posteriorly.  The  roots  are  much  flattened,  and  have  a tendency 
to  curve-  backwards,  the  curving  being  well  marked  in  the  second 
and  still  more  so  in  the  third  molar;  3,  fusion  of  the  two  roots  is  at 
times  met  with  in  the  second  and,  frequently,  in  the  third  molar. 


Posterior 

Anterior 


Fia.  819. 

A section  of  a lower  molar  at  the  neck  shows  both  the  buccal  and 
lingual  surfaces  to  be  composed  of  two  segments  of  a circle  touching 
each  other  at  one  extremity,  the  anterior  segment  being  slightly 
the  larger  (fig.  819).  Each  blade  of  the  forceps  used  for  these  teeth 
should  possess  two  grooves  separated  by  a projection  which  fits  into 


Fig.  820.  Fig.  821. 


the  division  between  the  anterior  and  posterior  roots ; for  all  practical 
purposes  the  blades  may  be  made  of  the  same  size,  so  that  one 
instrument  will  suffice  for  both  sides  of  the  jaw.  The  instrument 
best  adapted  for  the  removal  of  these  teeth  is  shown  in  fig.  820, 
though  some  operators  prefer  the  shape  illustrated  in  fig.  821.  The 
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advamtages  of  the  former  over  the  latter  may  be  briefly  summed  up 
as  follo’ws : (1)  A clear  view  of  the  tooth  and  its.  surroundings  can 
be  obtained  during  the  whole  period  of  removal;  (2)  force  can  be 
applied  with  greater  advantage;  (3)  the  alveolar  process  can  be 
easily  embraced  by  the  Angers,  or  by  the  finger  and  thumb  of  the 
left  hand. 

One  disadvantage  of  the  shape  shown  in  fig.  820  is  the  difficulty 
of  employing  much  inward  movement,  and  therefore,  for  teeth  lying 
inwards,  that  is,  with  the  crown  directed  towards  the  tongue,  hawk’s 
bill-shaped  forceps  cannot  be  easily  used.  Another  disadvantage  is 
that  the  extent  of  inward  movement  is  limited  by  the  proximity  of 
the  maxillary  teeth,  and,  in  case  of  trismus,  it  is  often  better  to 
use  straight  forceps. 

In  removing  ihandibular  molars  with  forceps,  the  inner  blade 
should  be  applied  first  and  then  the  outer,  care,  being  taken  to  get 
the  points  of  the  blades  between  the  interspaces  of  the  roots.  For 
severing' the&e~teeth  from  their  attachments,  a slight  inward  move- 
ment should  be  made  first,  followed  by  a movement  well  outwards, 
these  inward  and  outward  movements  being  repeated  if  necessary. 
The  removal  of  the  tooth  from  its  socket  is  carried  out  by  force 
used  in  an  upward  and  outward  direction.  The  upward  force 
exerted  upon  lower  teeth  should  always  be  weU  under  control,  as, 
not  infrequently,  the  resistance  is  overcome  very  suddenly,  and 
without  such  precaution  there  is  danger  of  forcibly  striking  the 
upper  teeth.  As  previously  pointed  out,  the  roots  of  these  teeth 
are  at  times  curved  a little  backwards,  and  it  is  often  needful,  in 
removing  the  teeth  from  their  sockets,  to  twist  the  forceps  in  a 
curved  direction  backwards. 

In  the  removal  of  the  second  molar,  too  much  outward  move- 
ment is  to  be  avoided,  as  the  outer  alveolar  process  is  often  very 
dense. 

The  third  molar  is  best  removed  with  a straight  elevator.  A 
glance  at  the  illustration  of  this  tooth  (fig.  822)  will  show  that  the 
roots  have  a well-marked  curve  backwards,  in  addition  to  which 
the  bone  forming  the  socket  of  this  tooth  is  stronger  than  is  the 
case  with  the  anterior  molars.  The  removal  of  the  third  molar 
has  therefore  to  be  accomplished  by  using  force  in  a direction 
upwards  and  backwards,  in  other  words,  in  a curve  similar  to  the 
arc  of  the  circle  formed  by  the  roots.  This  movement  cannot  well 
be  carried  out  with  forceps,  but  is  easily  accomplished  with  the 
elevator  as  follows  (it  being  assumed  that  the  second  molar  is  in 
place):  Hold  the  elevator  as  shown  in  fig.  805,  and  insert  the  blade 
between  the  anterior  surface  of  the  root  and  the  alveolar  process. 
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keeping  the  flattened  side  of  the  instrument  as  far  as  possible 
parallel  with  the  root  surface.  Then  force'  the  blade^  downwards 
towards  the  apex  of  the  root  and  rotate  the  handle  away  from  the 
direction  in  which  the  tooth  is  to  be  moved.  This  has  the  eflect  of 
raising  the  'tooth  in  its  socket  and  at  the  same  time'  displacing  it 
backwards.  (The  edge  of  the  elevator  which  is  to  be  brought  into 
contact  with  the  surface  of  the  root  should  be  sharp  so  as  to  cut 
somewhat  into  the  cementum.)  If  this  movement  is  not  effective 
the  handle  should  again  be  raised  and  the  flattened  end  of  the 
instrument  brought  parallel  with  the  anterior  surface  of  the  root, 
the  extractive  movement  being  repeated  until  the  to'oth  is  com- 
pletely raised  from  its  socket.  In  using  the  elevator,  special  care 


Fig.  822. 


must  be  taken  to  protect  the  tongue  with  the  thumb  or  the  fingers 
of  the  left  hand,  so  as  to  provide  against  the  instrument  slipping 
and  penetrating  the  tongue. 

With  the  third  molar  there  is  a tendency  for  the  gum  to'  adhere 
tenaciously  to  the  posterior  aspect  of  the  neck  of  the  tooth.  When 
this  happens  it  is  better  simply  to  raise  the  tooth  from  its  socket 
with  the  elevator  or  'forceps,  as  the  case  may  be,  and  then  cut  the 
gum  away  with  a curved  pair  of  scissors.  By  this  method  a severe 
laceration  of  the  gum  may  at  times  be  avoided. 

When  the  third  molar  is  isolated  owing  to  the  absence  of  the 


726  DENTAL  SURGERY  AND  PATHOLOGY 

second  molar,  the  elevator  may  still  be  employed  for  its  removal, 
the  first  finger  of  the  left  hand  being  used  as  a fulcrum  on  the  right 
side  and  the  thumb  on  the  left  side.  In  such  cases  many  operators 
prefer  to  use  ordinary  lower  molar  forceps. 


Fig.  823.  Fig.  824. 


The  removal  of  mandibular  molars  ivhen  a portion  of  the  crown 
is  standing,  hut  the  caries  has  progressed  heloiv  the  gum  on  either 
the  buccal  or  lingual  aspect,  is  carried  out  with  root  forceps  of  shape 
shown  in  fig.  818.  A similar  condition  in  maxillary  molars  and  the 
method  of  their  removal  was  referred  to  on  p,  717.  The  principles 
enumerated  there  apply  to  the  removal  of  the  lower  molars-  and  it  is 
not  therefore  necessary  to  repeat  them.  The  main  points  to  bear  in 
mind  are  to  apply  the  blades  of  the  forceps  to  the  stronger  root,  and 
to  use  the  principal  force  in  the  direction  of  the  weaker  wall. 

Where  the  roots  of  molars  are  still  united,  root  forceps  should 
be  used,  the  blade  being  first  applied  to  the  lingual  surface  of  the 
stronger  root.  A firm  hold  having  been  obtained,  the  root  may  be 
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removed  bj  employing  force  in  tbe  same  way  as  with  ordinary  molar 
forceps.  Both  roots  will  usually  come  away  together.  If  only  one 
root  is  extracted,  the  remaining  root  can  eaisdly  be  removed  with 
the  same  forceps  or  with  a curved  elevator  (figs.  823  and  824).  The 
curved  elevator  should  be  insinuated  between  the  root  and  the 
alveolar  process  so  as  to  force  the  tooth  into  the  empty  socket,  or 
the  elevator  may  be  placed  in  the  empty  socket  and  the  root  elevated 
by  forcing  the  point  through  the  septum  of  bone. 

With  roots  of  mandibular  molars  which  present  great  resistance, 
forceps  with  cutting  blades  may  be  used  (fig.  825).  The  blades  are 


Fig.  825. 


inserted  on  the  lingual  and  buccal  aspects  of  the  roots  in  such  a 
manner  that  the  points  pass  into  the  space  between  the  roots.  The 
handles  are  then  closed  and  an  attempt  is  made  to  remove  the  roots 
in  the  ordinary  way,  but,  should  this  prove  unsuccessful,  the  handles 
must  be  forcibly  closed  so  as  to  divide  the  roots  which  can  then,  as 
a rule,  be  removed  with  ordinary  root  forceps. 

The  advantage  of  splitting  roots  in  a case  similar  to  that  shown 
in  fig.  826  is  apparent,  as  each  root  can  then  be  removed  in  the 
line  of  its  inclination. 

Where  the  roots  are  separated  their  removal  is  carried  out  with 
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root  forceps,  an  inward  and  outward  movencient  being  usually 
sufficient.  The  roots  of  third  molars  are  best  removed  with  a 
straight  elevator.  The  modus  operandi  is  similar  to  that  used  in 
extracting  the  whole  tooth. 

At  times  the  mandibular  molar  teeth  are  tilted  so  that  the  crown 
surfaces  stand  towards  the  tongue.  Their  removal  is  best  carried 
out  with  instruments  of  the  pattern  shown  in  fig.  821,  as  the  handles 
of  forceps  of  the  hawk’s  bill  pattern  would  come  in  contact  with  the 

A 

a 

Fig.  826. — (a)  lower  molar  witli  divergent  roots;  (b)  the  dotted  lines  show 
the  direction  in  which  the  roots  can  be  removed  if  the  tooth  is  divided  as 
suggested  in  the  text. 

upper  teeth  and  impede  the  inward  movement  which  is  so  necessary 
for  the  removal  of  teeth  in  this  position. 

(3)  Deciduous  Teeth 

For  the  removal  of  maxillary  incisors  and  canines,  a small  pair 
of  straight  forceps  of  the  pattern  shown  in  fig.  827  should  be  used. 
The  first  deciduous  molars  are  best  removed  with  a pair  of  forceps 
like  fig.  828. 

The  mandibular  incisors  and  canines  require  a small  pair  of 
hawk’s  bill  forceps  similar  to  the  shape  shown  in  fig.  818.  For  the 
deciduous  molars  a small  pair  of  forceps  similar  to  that  illustrated 
in  fig.  820  should  be  used. 

In  removing  deciduous  teeth,  care  must  be  taken  not  to  drive 
the  forceps  too  high  up  or  the  permanent  teeth  may  be  injured, 
and  this  danger  should  be  specially  guarded  against  in  the  case  of 
the  deciduous  molars,  as  the  roots  of  these  teeth  practically  embrace 
the  crowns  of  the  premolars. 

Boots  in  the  condition  shown  in  fig.  829  are  best  removed  with 
an  elevator  as  follows  : The  thumb  of  the  right  hand  being  placed 
on  an  adjacent  tooth  so  as  to  gain  a hold,  the  point  of  the  elevator 
should  be  placed  below  the  end  of  the  root  and  pressure  applied. 
In  a few  cases  it  may  be  necessary  to  cut  the  gum  with  ai  lancet 
before  using  the  elevator.  For  the  small  pieces  of  the  deciduous 
teeth  which  persist  and  become  wedged  in  between  the  permanent 
teeth,  the  small  curved  elevators  will  be  found  useful. 
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(C)  THE  EXTEACTION  OF  MISPLACED  TEETH 

The  extraction  of  a misplaced  or  impacted  tooth  is  perhaps 
the  best  test  of  the  skill  of  an  operator,  and  although  it  is  im- 
possible to  give  a complete  list  of  the  various  malpositions  met 
with,  those  most  commonly  seen  will  be  mentioned  and  the  usual 
method  of  removing  such  teeth  indicated. 


Fig.  829.1 


(1)  Maxillary  Teeth 

(a)  Central  Incisors. — The  extraction  of  an  irregularly  placed 
incisor  such  as  is  shown  in  fig.  830,  which  is  the  seal  of  intractable 
chronic  periodontitis,  is  best  carried  out  with  an  instrument  similar 
to  that  shown  in  fig.  831,  the  fine  inner  blade  being  applied  on  the 
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palatal  side  and  the  broad  blade  on  the  labial.  Extractive  force 
should  be  applied  principally  in  the  outward  direction,  and,  if  this 
is  not  sufficient,  slight  rotary  movement  should  be  tried.  Where 


Fig.  831. 


tliere  is  lees  room  between  the  approximal  teeth,  the  projecting 
tooth  may  be  removed  with  a pair  of  straight  forceps  (fig.  809), 
the  blades  being  applied  to  the  mesial  and  distal  aspects  of  the  root. 
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The  blades  should  not  be  driven  very  far  up,  and  the  loosening  of 
the  tooth  should  be  accomplished  by  slight  rotary  motion,  but  care 
should  be  taken  to  avoid  loosening  the  approximal  teeth. 

(b)  Lateral  incisors  lying  internal  to  the  arch,  see  fig.  832; 
can  be  removed  with  the  forceps  shown  in  fig.  831,  by  placing  the 


Fig.  832. 


fine  blade  on  the  labial  and  the  broad  blade  on  the  palatal  side  of 
the  tooth.  Extractive  movement  should  be  made  inwards,  followed 
by  very  slight  outward  movement;  this  failing,  rotation  should  be 


Fig.  833. 


tried,  but,  as  pointed  out  on  a previous  page,  this  form  of  movement 
is  not  so  suitable  for  lateral  incisors  as  for  centrals. 

(c)  Canines  placed  high  in  the  arch,  as  shown  in  fig.  833,  may 
be  extracted  with  a straight  pair  of  forceps  (fig.  809),  the  blades 
being  placed  on  the  mesial  and  labial  aspects  of  the  root.  Extraction 
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of  sucih  teeth  is  very  difficult.  Slight  but  firm  rotation  may  first  be 
tried ; if  this  fails  to  loosen  the  tooth,  slight  lateral  movement  may 
be  attempted,  the  force  being  applied  towards,  and  then  away  from, 
the  median  line  of  the  mouth. 

(d)  Premolars  misplaced,  as  shown  in  fig.  834,  can  be  removed 


Fig.  834. 


with  forceps  similar  to  those  depicted  in  fig.  813,  the  blades  being 
applied  on  the  anterior  and  posterior  aspects  of  the  tooth.  Force 
should  be  applied  in  a backward  and  forward  direction j the  move- 
ments being  repeated  alternately  until  the  tooth  is  loosened  in  its 
socket.  A premolar  placed  as  shown  in  fig.  835  can  be  removed 


Fig.  835. 


with  forceps  similar  in  form  to  those  depicted  in  fig,  813,  with  the 
outer  blade  strong  but  narrow.  The  extractive  movement  should  be 
made  mainly  in  an  inward  direction. 
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(2)  Mandibular  Teeth 

(a)  Central  incisors  misplaced,  as  shown  in  fig.  836,  may  be 
removed  with  ordinary  lower  root  forceps  (hawk’s  bill  pattem),  the 
blades  being  placed  on  the  mesial  and  distal  surfaces  of  the  root 
and  movement  applied  in  a direction  towards  and  away  from  the 
median  line  of  the  mouth.  When  the  crowding  is  not  severe  (fig. 
837)  forceps  of  the  hawk’s  bill  pattern  with  a strong  but  narrow 


Fig.  836. 


inner  blade  should  be  used  (fig.  839),  and  the  principal  extractive 
movement  made  in  an  outward  direction.  For  an  incisor  placed  as 
shown  in  fig.  838,  the  narrow  blade  should  be  the  outer  one  (fig.  840), 
and  the  principal  force  should  be  applied  in  an  inward  direction. 

(h)  Premolars  placed  as  shown  in  fig.  841  are  most  difficult  to  • 
remove.  One  of  the.  most  useful  instruments  for  their  extraction 
is  a pair  of  upper  root  forceps  (Bead’s  pattern,  fig.  813),  which 


Fig.  837.  Fig.  838. 


should  be  held  so  that  the  curve  of  the  blades  is  downwards.  The 
blades  should  grasp  the  root  on  its  anterior  and  posterior  surfaces. 
Slight  rotary  movement  may  first  be  attempted,  followed  by  lateral 
motion.  These  movements  may  be  persevered  with  until  the  tooth 
is  found  to  yield.  Too  much  haste  may  lead  to  a fracture  which 
would  be  extremely  difficult  to  deal  with. 
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Whore  the  crowding  is  not  very  marked  and  the  tooth  is  more 
in  the  normal  line  of  the  arch,  a forceps  with  a narrow  outer  blade 
will  suffice  (fig.  840).  Extractive  force  should  be  used  principally 


Fig.  841. 


towards  the  median  line  of  the  mouth,  and  this  may  be  combined 
with  slight  rotary  movement. 

(c)  Third  molars  when  partially  erupted  or  misplaced  are 

i 


THE  OPERATION  OF  EXTRACTION  OF  THE  TEETH  735 


amongst  th©  most  difficult  teeth  to  extract.  The  position  of  the 
misplaced  too'th  may  amount  only  to  a slight  tilt  forwards,  or  it 
may  be  placed  horizontally,  the  occluding  surface  of  the  crown 
impinging  on  the  posterior  root  of  the  second  molar.  In  some 
instances  the  teeth  may  be  so  placed  that  the  occluding  surface 
looks  downwards  and  inwards.  If  we  examine  specimens  showing 
misplaced  mandibular  molars  (see  figs.  183  to  185),  some  points 
come  out  very  clearly : (1)  That  the  roots  of  these  teeth  are  to  some 
extent  covered  by  the  ramus  of  the  mandible;  (2)  that  the  root  of 
the  tooth  is  in  close  proximity  to  the  mandibular  canal ; and  (3)  that 
only  a small  amount  of  bone  exists  at  the  posterior  aspect  of  the 
second  molar. 

Wherever  there  is  reason  to  expect  difficulty  in  removing  third 
molars,  a skiagram  should  be  obtained  in  order  to  ascertain  the 
relation  of  the  tooth  to  its  surroundings. 

When  the  tooth  is  in  a normal  direction,  but  retarded  in  erupt- 
ing through  want  of  room  in  the  arch,  it  is  a good  plan,  before 
attempting  removal,  to  cut  away  the  overlying  gum  in  order  to 
obtain  as  clear  a view  df  the  tooth  as  possible.  Where  the  tooth 
is  slightly  tilted,  the  curved  elevator  will  often  be  found  a useful 
instrument  for  removal;  the  blade  of  this  instrument  can  usually 
be  inserted  under  the  crown  and  the  tooth  prised  upwards.  Where 
the  tooth  is  firmly  embedded  in  the  bone,  the  muco-periosteum 
covering  the  alveolar  process  should  be  raised  and  the  bone  sur- 
rounding the  tooth  cut  away  before  removal  is  attempted.  The 
wound  left  after  the  removal  of  the  tooth  should  be  syringed  regularly 
until  healing  is  complete.  Attempts  to  remove  such  teeth  by  placing 
a curved  elevator  under  them  and  forcibly  prising  them  upwards 
invariably  lead  to  failure,  and  may,  if  too  much  force  is  used,  lead 
f-o  fracture  of  the  jaw. 

(3)  Embedded  Roots 

Roots  occasionally  become  embedded  and  impacted  and  a 
good  example  of  this  is  shown  in  fig.  842.  The  skiagram  depicts 
a lower  second  premolar  impacted  between  the  first  premolar 
and  first  molar.  In  cases  of  this  character  it  is  always 
advisable  to  obtain  a skiagram,  and  a careful  study  of  it  will  often 
be  of  considerable  assistance  in  deciding  upon  the  method  to  pursue 
in  attempting  removal  of  these  roots.  For  example,  the  skiagram 
seen  in  fig.  842  shows  that  the  embedded  root  lies  close  to  the  first 
molar  and  is  separated  by  a considerable  interval  from  the  first 
premolar.  The  best  instrument  for  the  removal  of  these  roots  is 
a straight  elevator,  the  roots  being  forced  towards  the  direction  of 
least  resistance.  In  the  case  described  above  the  elevator  should 
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be  inserted  between  the  root  and  the  first  molar,  and  the  root 
elevated  towards  the  first  premolar. 

Boots  lying  well  below  the  surface  of  the  bone  can  often  be  quite 
easily  removed  by  means  of  the  screw  (fig.  804).  The  overlying 
soft  tissues  should  be  cut  away  and  the  screw  worked  into  the  pulp 
canal  of  the  root  until  a secure  hold  is  obtained,  and  then  extractive 
movements  applied. 


Fig.  842. 


(D)  THE  EXTEACTION  OF  TEETH  UNDEB  ANESTHETICS 

The  anaesthetics  used  in  connection  with  the  extraction  of  teeth 
may  be  divided  into  two  classes,  viz.,  general  and  local. 

(1)  General  Anaesthetics 

Nitrous  Oxide. — For  most  operations  nitrous  oxide  should  be 
chosen.  Provided  that  asphyxia  is  avoided  nitrous  oxide  is 
absolutely  safe  and  has  therefore  a great  advantage  over  ether 
and  chloroform.  Nitrous  oxide  can  be  more  quickly  administered 
than  either  ether  or  chloroform,  and  the  recovery  is  rapid  and 
complete.  The  modern  practice  of  administering  oxygen  or  air  with 
nitrous  oxide  possesses  the  following  distinct  advantages  over 
nitrous  oxide  used  alone:  — 

(i)  The  danger  of  asphyxia  is  lessened. 

(ii)  The  ansesthesia  is  quieter. 

(iii)  The  congestion  of  the  mucous  membrane  is  lessened,  and 
the  operator  therefore  gains  ai  clearer  view  of  the  tooth. 

The  nasal  method  ” for  the  administration  of  nitrous  oxide  has 
been  extensively  adopted  during  recent  years.  By  this  method  the 
anaesthesia  can  in  some  cases  be  prolonged  indefinitely.  The  nasal 
method  of  administering  nitrous  oxide  has  advantages  over  such 
anaesthetics  as  ethyl  chloride  and  ether,  but  considerable  experience 
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and  skill  are  required  in  the  administration ; too  often  an  asphyxial 
rather  than  a true  angesthetio  state  is  produced.  The  nasal  method 
is  suitable  for  cases  where  several  loose  teeth  are  to  be  extracted 
or  where  a little  extra  time  is  required  for  the  removal  of  one  or 
two  difficult  teeth.  For  powerfully  built  alcoholics  the  nasal  method 
is  not  suitable,  and  a better  result  can  be  obtained  by  the  use  of 
nitrous  oxide  and  oxygen  given  by  the  face-piece  method. 

Ethyl  chloride. — For  operations  requiring  one  or  two  minutes 
anaesthesia,  ethyl  chloride  is  a useful  agent,  especially  for  children 
where  it  is  necessary  to  remove  several  teeth.  It  is,  however,  a 
dangerous  anaesthetic  in  inexperienced  hands. 

Ether. — This  agent  should  be  employed  where  a long  period  of 
amaesthesia  is  required.  If  the  patient  is  thoroughly  anaesthetized 
a period  of  ten  to  fifteen  minutes  anaesthesia  can  be  obtained.  The 
mucous  secretion,  which  is  one  of  the  disadvantages,  in  the  use  of 
ether  in  mouth  operations,  can  be  lessened  by  the  administration, 
half  an  hour  before  the  operation,  of  an  injection  in  the  case  of  men 
of  morphia  f gr.,  atropin  gr.,  in  the  case  of  women  of  morphia 
i-  gr.,  atropin  gr. 

Chloroform. — The  employment  of  this  agent  in  dental  surgery 
is  seldom  necessary.  It  is  at  all  times  a dangerous  anaesthetic  and 
especially  for  operations  in  the  mouth.  A few  anaesthetists 
advocate  the  administration  of  chloroform  for  dental  operations  in 
the  sitting  posture,  but  the  general  consensus  of  opinion  favours  the 
horizontal  position. 

Whenever  a general  anxsthetic  is  given  for  the  removal  of  teeth 
two  persons  should  always  he  present,  one  to  concentrate  his  atten- 
tion on  the  administration  of  the  anaesthetic,  the  other ^ on  the 
removal  of  the  teeth.  It  is  impossible  for  one  person  to  operate 
and  at  the  same  time  observe  the  condition  of  the  patient  during 
the  anaesthetic  period.  This  rule  should  be  strictly  adhered  to. 

The  Preparation  of  the  Patient. — The  last  meal  should  be  taken 
at  least  three  hours  before  the  administration  of  an  anaesthetic  and 
the  meal  should  be  of  a light  character.  The  position  of  the  patient 
during  the  induction  of  anaesthesia  and  whilst  under  its  influence 
should  differ  but  little,  if  at  all,  from  those  already  advocated  except 
that  the  head  should  not  be  placed  so  far  back.  All  tight  clothing 
must  be  loosened;  dentures  removed  from  the  mouth,  and  care 
taken  to  avoid  anything  likely  to  alarm  or  frighten  the  patient 
before  and  during  the  induction  of  anaesthesia.  The  operator  should 
always  decide  beforehand  precisely  what  he  intends  to  undertake, 
and  it  is  wise  not*  to  attempt  too  much.  Care  should  be  taken  to 
avoid  pricking  the  gum  during  the  examination  of  any  roots  which 
47 
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are  to  be  extracted.  The  prop  should  be  placed  on  sound  firm  teeth 
in  such  a position  that  the  operator  can  work  without  hindrance, 
and  when  the  preparations  are  complete  ai  final  view  of  tl)^e  mouth 
should  be  taken.  The  prop  should  be  adjusted  by  the  operator  as 
he  will  know  to  what  extent  the  mouth  must  be  opened,  but  at  the 
same  time  the  anaesthetist  should  see  that  the  position  of  the  prop 
is  not  likely  to  obstruct  respiration.  Where  several  teeth  have  to 
be  extracted  at  one  sitting,  their  order  of  removal  should  be  decided 
upon  before  the  operation  is  commenced,  and,  if  any  particular  tooth 
is  causing  pain,  it  should  be  extracted  first.  As  fan  as  possible  the 
order  of  removal  should  be  arranged  so  that  changes  of  instruments 
are  reduced  to  a minimum.  As  a rule  lower  teeth  should  be 
extracted  before  upper  teeth,  because  if  the  latter  are  removed  first 
the  blood  may  pass  down  and  so  obscure  the  low^er  ones.  For  the 
same  reason  roots  should  be  removed  before  whole  teeth.  Each 
tooth  or  root  must  be  cleared  from  the  mouth  before  any  attempt  is 
made  to  remove  another,  unless  the  gum  is  thoroughly  adherent, 
when  the  tooth  or  root  may  be  left  in  the  mouth  and  freed  from 
the  gum  when  the  patient  has  recovered. 

Special  precautions  must  be  taken  to  prevent  the  entrance  of 
foreign  bodies  into  the  air  passages.  A sponge  or  the  corner  of  a 
napkin  should  be  used  for  this  purpose ; they  can  usually  be  adjusted 
in  such  a way  as  to  give  a clear  view'  of  the  teeth  to  be  removed. 

During. the  operation  of  extraction,  the  ansesthetist  should — 

(i)  Hold  the  head  firmly  with  his  hand  on  the  forehead  and  his 
shoulder  against  the  patient’s  head  in  order  to  prevent  over-extension 
of  the  head  in  which  position  there  is  danger  of  foreign  bodies 
passing  into  the  air  passages ; 

(ii)  Protect  the  lower  lip  from  being  pinched  betw^een  the  handles 
of  the  forceps  and  the  lower  teeth — this  is  especially  liable  to  occur 
when  the  head  is  over-extended,  and 

(hi)  Clear  away  blood  which  interferes  with  the  operator’s  view*. 

When  several  teeth  are  to  be  removed  on  both  sides  of  the  mouth, 
it  will  be  found  useful  to  remove  the  upper  and  low*er  teeth  on  one 
side  first,  and  then  to  cover  the  wounds  wnth  pledgets  of  wool  which 
should  be  held  in  place  with  the  “Mason”  gag.  By  this  means 
the  haemorrhage  is  held  in  check  during  the  operation  on  the  opposite 
side  of  the  mouth. 

It  has  been  observed  that  in  extensive  dental  operations  students 
are  inclined  to  operate  with  blood  flowing  freely  over  the  roots  that 
require  extraction.  Such  a practice  invariably  leads  to  undue 
laceration  of  the  gums,  and  considerably  retards  the  healing  of  the 
wounds. 
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(2)  Local  Anaesthetics 

Local  anaesthesia^  is  produced  by  the  injection  of  certain  drugs, 
and  depends  for  its  action  upon  temporary  changes  in  the  chemical 
composition  of  the  nerves  which  prevent  their  conducting  sensations 
to  the  brain.  Local  anaesthesia  may  he  used  to  affect  the  terminal 
branches  of  the  nerves  only,  sub-mucous  anaesthesia;  or,  to  interrupt 
the  nerve  trunk  to  either  jaw,  regional  anaesthesia. 

The  drug  usually  employed  is  an  alkaloid  novocain  (para- 
aminobenzoyl-diethylaminoethanol  hydrochloride).  It  is  a white 
crystalline  powder,  freely  soluble  in  water,  and  is  readily  precipitated 
by  alkaline  solutions  such  as  sodium  carbonate  or  lysol — these  drugs 
must  not  be  used  in  sterilizing  fluids  for  needles  or  syringes. 
Novocain  is  supplied  commercially  in  the  form  of  tablets,  the  E 
variety  being  employed  for  dental  purposes.  These  contain  0’02grm. 
of  novocain,  and  0*0005  of  suprarenin  is  added  to  constrict  the 
vessels,  thus  localizing  the  drug  to  the  injected  area  and  lessening 
the  chance  of  toxic  effects.  One  E tablet  of  novocain  to  1 c.c. 
of  normal  saline  solution  inakes  a'  2 per  cent,  solution.  Three 
tablets  constitute  a maximum  dose,  which  is  thus  0*06  grm.,  which 
is  equal  to  1 gr.  of  the  apothecary’s  measure. 

A washerless  metal  syringe  with  a vulcanite  plunger  should 
be  employed,  the  plunger  being  slightly  vaselined  before  boiling  to 
ensure  smooth  working;  a short  nozzle,  bayonet  attachment,  and 
two  varieties  of  needle,  one  2 cm.  long,  and  one  4 cm.  long.  A 
tC'st-tube  graduated  in  cubic  centimetres  and  a porcelain  dappin  mug 
are  also  required.  These  must  all  be  boiled  in  plain  water.  While 
they  are  boiling,  dry  the  area  where  the  needle  is  to  be  inserted 
and  paint  this  and  the  area  of  operation  with  a 6 per  cent,  solution 
of  iodine.  Make  the  solution,  pour  it  into  the  dappin  mug,  draw  it 
into  the  syringe,  screw  on  the  nozzle  and  needle,  turn  it  point 
upwards,  tap  the  barrel,  and  make  sure  that  all  the  air  is  driven 
from  the  syringe.  Then  insert  the  needle  to  the  region  of  the  nerve 
with  a quick  sure  thrust,  and  slowly  inject  the  fluid. 

For  submucous  anaesthesia  employ  the  short  needle,  passing  it 
into  the  gum  immediately  above  or  below  the  apex  of  the  root  of 
the  tooth  to  be  anaesthetized,  upon  its  buccal  and  lingual  aspects. 
This  method  may  be  used  for  all  the  maxillary  teeth  and  for  the 
incisors,  canines  and  premolars  in  the  mandible.  For  mandibular 
molars,  or  where  many  teeth  are  to  be  operated  upon  in  either  jaw, 
regional  anaesthesia  is  utilized. 

’ I am  much  indebted  to  Mr.  F.  N.  Doubleday  for  the  following  account  of  local 
anaesthesia. 
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For  maxillary  regional  anaesthesia,  use  the.  bayonet  attachment 
and  short  needle.  Palpate  the  poisterior  margin  of  the  zygoma  and 
insert  the  neeidle  behind  this,  as  nearly  as  possible  in  line  ^vit.h  the 
third  molar,  and  push  it  into  its  full  length,  upwards  and  inwards, 
behind  the  tuberosity  of  the  maxilla. 

To  caitch  the  inferior  dental  nerve  of  the  left  side,  let  the  patient 
open  the  mouth  as  widely  as  possible,  put  the  barrel  of  the  syringe 
into  the  right  angle  of  the  lips,  thrust  the  needle  through  the  pillar 
of  the  fauces  on  the  left  side,  and  so  backwards  for  half  its  length 
between  the  internal  pterygoid  muscle  and  the  inner  aspect  of  the 
ramus  of  the  mandible.  For  the  right  nerve  the  technique  is 
reversed.  In  all  cases  the  injecting  surface  of  the  needle  should 
point  towards  the  nerve  to  be  ainaesthetized.  Submucous  anaesthesia 
ensues  in  two  minutes,  regional  anaesthesia  in  fifteen  minutes,  if 
properly  done. 

Complications  will  generally  be  avoided  by  strict  attention  to 
asepsis  and  by  only  using  freshly  prepared  solutions.  Discoloured 
tablets  must  always  be  rejected.  Proprietairy  preparations  of  all 
kinds  should  never  be  used.  Some  patients  get  a transient  faintness 
from  fright;  it  is  to  be  overcome  by  kindness  and  firmness.  The 
needle  may  enter  a vein;  if  so  the  fluid  runs  from  the  needle  very 
easily;  on  withdrawing  the  needle  blood  flows  from  the  wound, 
which  is  not  the  case  otherwise;  make  the  injection  at  a slightly 
different  spot,  but  never  continue  injecting  into  a vein;  serious 
toxic  symptoms  will  occur  if  you  do,  and  the  early  ones  are  as 
follows:  blueness  o:^t.he  lips,  pallor  and -sweating  of  the  face,  and 
a rapid  pulse  of  poor  tension.  If  these  occur  at  once~FoiI~a  tablet 
of  strychnine  sulphate  grm.  0*0022  in  1 c.c.  of  water  and  inject  it 
under  the  mucous  membrane  of  the  cheek.  If  the  patient  is  known 
to  have  a poorly  acting  heart  muscle  mix  the  strychnine  with  the 
primary  injection.  If  the  patient  has  a high  blood  pressure,  as 
occurs  in  alcoholics,  heavy  smokers,  and  large  meat  eaters,  and 
those  who  have  done  heavy  manual  labour,  lower  the  blood  pressure 
by  breaking  an  ampoule  containing  amjd  nitrate  iq  iii  under  their 
nose  before  giving  the  novocain  injection  which  contains  adrenalin. 
After  an  extraction  always  see  that  the  socket  has  filled  with  blood 
clot.  If  it  has  not  scrape  it  with  a sharp,  newly  boiled  excavator 
until  it  is  well  filled  with  blood.  Always  remember  that  the  object 
of  the  injection  is  to  bring  the  anaesthetic  solution  into  the  immediate 
neighbourhood  of  the  nerve.  If  you  rasp  the  periosteum  or  inject 
solutions  into  tense  tissues  under  considerable  pressure  the  vitality 
of  the  local  tissue  cells  is  seriously  lowered,  then  infection  may 
follow  and  sloughing  or  necrosis  ensue.  If  an  injection  is  required 
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in  connection  with  an  abscess  always  choose  a site  for  the  insertion 
of  the  needle  where  it  will  pass  through  healthy  tissue  only.  By 
blocking  the  nerve  nearer  to  the  brain  than  the  site  of  the  lesion 
perfectly  satisfactory  anaesthesia  will  ensue,  but  the  injection  must 
not  be  made  where  there  is  a risk  of  carr^dng  infection  into  the 
tissues. 

(E)  DIEFICULTIES,  COMPLICATIONS  AND  SEQUELS  OF 
EXTEACTION  OF  THE  TEETFI 

(1)  Difficulties,  Complications  and  Sequelae  connected  with  the 
Teeth  themselves 

(a)  Undue  Resistance  of  the  Teeth  and  Alveolar  Process. — 
Certain  teeth  offer  more  than  ordinary  resistance  to  removal.  The 
teeth  of  persons  of  strong  physique  are  nearly  always  very  firmly 
fixed.  Isolated  teeth  also  are  always  more  firmly  fixed  than  those 
in  series,  a circumstance  which  is  explained  by  the  fact  that  con- 
solidation of  the  surrounding  bone  has  taken  place.  With  experience 
and  observation  the  teeth  which  are  likely  to  be  specially  resistant 
can  to  some  extent  be  recognized.  When  undue  resistance  is 
encountered,  steady  and  repeated  attempts  should  be  made  to  free 
the  tooth  b}^  moving  it  slightly  in  different  directions;  too  much 
force  used  in  one  direction  would  be  certain  to  fracture  the  tooth 
or  the  alveolar  process.  It  may  even  be  found  imposisible  to  remove 
a tooth,  in  which  case  it  is  advisable  to  dismiss  the  patient  and 
make  an  attempt  two  or  three  daj^s  later  when  the  tooth  will  probably 
be  loose,  as  a result  of  the  inflammatory  process  set  up  by  the 
previous  attempts  at  extraction,  and  it  can  then  be  easily  removed. 

The  causes  of  undue  resistance  are:  — 

(i)  Abnormal  density  of  the  alveolar  process. 

(ii)  Divergent  and  twisted  roots. 

(iii)  Alteration  in  the  shapes  of  the  roots  brought  about  by  peri- 
odontal inflammation. 

(h)  Fracture  of  the  Tooth. — The  principal  causes  of  this  accident 
are  : — 

(i)  The  use  of  forceps  which  do  not  accurately  fit  the  tooth. 

(ii)  The  • use  of  unnecessary  or  wroiigly  applied  force  in  an 
attempt  to  loosen  the  tooth  in  its  socket. 

If  a tooth  has  been  fractured,  the  patient  should  be  made  to 
rinse  the  mouth  until  the  bleeding  has  ceased;  the  socket  should  be 
dried  with  cotton -wool,  and  the  position  and  edge  of  the  root  defined 
with  a probe  before  an  attempt  is  made  to  remove  the  fractured 
portion.  Neglect  of  these  steps  often  leads  to  failure  to  remove 
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the  remaining  portion  of  a fraotured  root.  As  a general  rule  more 

than  two  attempts  to  remove  a fractured  root  should  not  be  made 

at  one  sitting,  and  if  the  second  attempt  prove  fruitless,  the  patient 
should  be  dismissed  and  a fresh  attempt  made  after  a period  of 
one  or  two  days,  as  the  tooth  will  probably  then  be  looser ; more- 
over, the  luemorrhage  will  have  ceased  and  it  will  be  possible  to 
obtain  a clearer  view  of  the  root.  Before  dismissing  the  patient  an 
anodyne  mouth-wash  should  be  prescribed,  .and  the  pulp,  if  exposed, 
touched  with  a strong  escharotic.  The  lower  third  of  a root  may 
generally  be  left  without  fear  of  harm ; but  it  is  always  advisable 
to  inform  the  patient  when  any  portion  of  a tooth  is  allowed  to 

remain  in  the  jaw,  as  such  knowdedge  may  be  of  assistance  should 

any  trouble  arise  at  a subsequent  date. 

(c)  Crowded  and  Irregular  Teeth. — The  removal  of  these  has 
already  been  referred  to  on  p.  729. 

(d)  The  Removal  of  the  Wrong  Tooth. — Should  the  operator 
accidentally  remove  the  wrong  tooth,  it  must  be  -immediately 
replaced  and,  if  necessary,  secured  with  a ligature.  If  the  pulp 
subsequently  shows  signs  of  degeneration  or  inflammation,  it  should 
be  removed  and  the  canal  treated  and  filled. 

(e)  Dislocation  of  a Neighbouring  Tooth. — This  accident,  which 
is  generally  due  to  a crowded  arrangement  of  the  teeth,  seems  to 
occur  most  frequently  with  the  removal  of  the  first  permanent 
mandibular  molar,  the  neighbouring  tooth  usually  involved  being 
the  second  premolar,  which  is  simultaneously  dislocated  from  its 
socket.  To  avoid  this  contingency  the  thumb  should  be  placed  on 
the  tooth  which  shows  a tendency  to  move,  and  in  the  removal  of 
the  tooth  which  is  being  extracted  only  as  much  force  should  be 
©xerted  as  can  be  controlled  by  the  thumb.  If  a neighbouring  tooth 
is  removed,  it  must  be  replaced  and  treated  in  the  manner  described 
above. 

(/)  Removal  of  an  Unerupted  Premolar. — This  may  be  an  avoid- 
able or  an  unavoidable  accident.  , At  times  the  developing  premolar 
is  so  firmly  embraced  by  the  roots  of  the  deciduous  molar  that, 
during  the  extraction  of  the  latter  tooth,  the  premolar  is  removed; 
such  an  accident  cannot  be  avoided.  It  is  an  avoidable  accident 
when  it  occurs  through  using  too  much  force  in  the  extraction 
of  the  roots  of  a deciduous  molar. 

In  quite  young'  children  the  itootli  sac  of  the  premolar  may  be 
so  firmly  attached  to  the  deciduous  molar  that  its  removal  is 
unavoidable. 

{g)  Breahing  One  Tooth  in  Extracting  Another. — In  the  ex- 
traction of  mandibular  teeth  with  hawk’s  bill  forceps  the  maxillary 
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teeth  may  be  fractured.  This  accidenti  is  generally  due  to  inexperi- 
ence, and  arises  from  the  tooth  leaving  its  socket  suddenly  owing 
to  the  extracting  force  being’  used  in  an  upward  rather  than  an 
outward  direction.  It  niay,  however,  occur  when  a lower  tooth 
has  been  more  than  normally  resistant.  It  is  well,  therefore,  for' 
the  operator  to  be  on  guard  by  keeping  the  thumb  or  a finger  of 
the  left  hand  over  the  joint  of  the  forceps.  An  adjacent  tooth  may 
also  be  fractured  in  using  the  elevator. 

(2)  Difficulties,  Complications  and  Sequelas  connected  with 

the  Jaws 

(a)  Fracture. — Accidental  fracture  and  removal  of  a small  piece 
of  the  alveolar  process  is  not  uncommon,  but  the  result  is  not 
serious.  It  is  sometimes  unavoidable,  but  it  may  be  due  to  placing 
the  blades  of  the  forceps  on  the  outer  side  of  the  bone  instead  of 
between  the  bone  and  the  root  of  the  tooth. 

Extensive  fracture  is  sometimes  seen;  for  instance,  in  a case 
that  came  under  notice  at  the  Eoyal  Dental  Hospital,  an  un- 
qualified person  in  removing  the  mandibular  right  first  permanent 
molar  fractured  the  bone  in  a horizontal  direction,  so  that  the 
second  and  first  premolars  with  the  canine  were  completely 
separated  from  the  body  of  the  bone.  Fracture  of  the  maxillary 
tuberosity  may  occur  during  the  removal  of  the  third  molar,  and 
Main  NicoF  records  such  an  accident  during  the  removal  of  the 
second  permanent  molar.  An  example  of  severe  fracture  is  recorded 
by  Cattlin,^  where,  in  an  attempt  to  remove  a maxillary  third  molar 
with  an  elevator,  the  tuberosity  of  the  maxilla,  a portion  of  the 
floor  of  the  maxillary  sinus  and  part  of  the  sphenoid  were  fractured. 
Direct  transverse  fracture  of  the  horizontal  ramus  of  the  mandible 
due  to  extraction  of  the  teeth  has  also  been  recorded.  In  a case 
recorded  by  J.  H.  Badcock^  a fracture  involving  the  ramus  occurred 
during  an  attempt  to  remove  a misplaced  third  molar. 

(h)  Necrosis  of  the  alveolar  process  may  result  from  extraction 
and  is  generally  caused  by  undue  violence  or  by  the  occurrence  in 
the  wound  of  some  septic  process.  For  treatment  see  chapter  XXX. 

(c)  Dislocation  of  the  temporo -mandibular  articulation. — The 
use  of  too  much  force  in  extracting  a mandibular  tooth  may  lead 
to  unilateral  or  bilateral  dislocation  of  the  temporo-mandibular 
articulation,  if  the  force  is  not  counteracted.  This  accident  may 


' Trans.  Odonto.  Soc.,  vol.  xxviii,  p.  3. 

Trans.  Odonto.  Soc.,  vol.  iii.,  p.  138. 

® Trans.  Odonto.  Soc.,  vol.  xxxv,  p.  229. 
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also  be  brought  about  by  forcing  the  mouth  open  too  wide  with  a 
Mason’s  gag  during  the  administration  of  an  anaesthetic.  Or  it 
may  occur  without  the  employment  of  undue  force  where  the 
articulation  has  been  previously  dislocated.  Dislocation  of  the  jaw 
can  easily  be  reduced  by  placing  the  thumbs  on  the  molar  teeth  ^ 
the  fingers  being  placed  beneath  the  chin.  A downward  movement 
is  to  be  used  with  the  thumbs  and  an  upward  with  the  fingers.  It 
is  well  to  wrap  some  lint  or  a towel  round  the  thumbs  to  prevent 
them  being  injured.  If  necessary,  the  leverage  can  be  increased 
by  placing  corks  or  some  similar  wedge  between  the  molars. 

(d)  Opening  the  Maxillary  Sinus. — This  accident  may  occur 
during  the  removal  of  the  upper  molar,  or,  occasionally,  the  second 
premolar,  and  may  be  due  to  a portion  of  the  floor  of  the  cavity 
adhering  to  the  teeth,  or  to  the  fact  that  the  root  of  the  tooth 
has  only  been  separated  from  the  sinus  by  its  lining  membrane 
which  has  been  torn  away  during  extraction.  The  condition  is 
recognized  by  epistaxis  and  by  fluid  passing  from  the  mouth  into 
the  nasal  fossa  via  the  sinus.  The  condition  usually  does  not 
call  for  treatment  unless  the  opening  persists,  a circumstance  which 
is  extremely  rare. 

(e)  Forcing  a Root  into  the  Maxillary  Sinus. — This  occurs  mostly 
in  connection  with  the  extraction  of  the  maxillary  second  premolar 
root  and  buccal  roots  of  the  first  permanent  molar.  If  a root  has 
been  dislocated  into  the  cavity  but  partly  remains  in  its  socket,  it 
should  be  left  alone,  as  any  attempt  to  remove  it  might  only  result 
in  complete  dislocation  of  the  root  into  the  sinus.  The  socket 
should  be  kept  quite  clean  by  the  continual  usei  of  antiseptic 
washes.  When  a root  has  been  forced  completely  into  the  maxillary 
sinus,  the  opening  into  the  sinus  should  be  enlarged  and  the  cavity 
thoroughly  syringed.  For  this  purpose  it  is  well  to  use  an  aural 
syringe  of  5 or  6 oz.  capacity.  The  rationale  of  this  form  of  treat- 
ment is  that  the  root  may  pass  out  with  the  return  current  fmm 
the  sinus.  If  this  treatment  fails,  free  access  to  the  cavity  must 
be  gained  by  an  opening  through  the  canine  fossa,  when  the  tooth 
can  be  easily  removed. 

(/)  Forcing  a Tooth  into  an  Abscess  Cavity. — This  accident 
should  be  treated  in  the  same  way  as  the  accident  under  (e). 

(g)  Trisrmis. — Inability  to  open  the  mouth  obviously  renders 
extraction  of  the  teeth  more  difficult  than  usual.  When  the  closure 
is  the  result  of  inflammatory  trouble  in  connection  with  the  lower 
molars,  an  anaesthetic  should  be  given  and  the  mouth  opened 
forcibly  with  a Mason’s  gag.  If  the  trismus  is  the  result  of  tonic 
contraction  of  the  muscles,  ether  should  be  u-sed  in  order  to  over- 
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com©  th©  resistance  of  the  muscles,  as  nitrous  oxide  would  not  have 
the  desired  effect. 

(3)  Difficulties,  Complications  and  Sequelae  connected  with  the 

Soft  Tissues 

(a)  Extensive  Laceration  of  the  Gum. — The  soft  tissues  naturally 
suffer  when  a tooth  has  been  difficult  to  remove,  and  may  be  severely 
lacerated  when  the  gum  is  more  than  usually  adherent  to  a tooth. 
This  complication  is  most  frequently  seen  in  connection  with  the 
removal  of  the  mandibular  third  molar,  but  it  is  also  sometimes 
met  with  in  connection  with  the  removal  of  loose  teeth.  When  the 
gum  is  more  than  usually  adherent,  the  tooth  should  bei  left  in  the 
socket  until  the  gum  attachment  hais  been  divided  with  a pair  of 
scissors,  or  with  a lancet.  Continued  attempts  to  remove  the  tooth 
with  the  forceps  before  the  gum  has  Been  detached  will  only  increase 
the  laceration.  Where  the  gums  have  been  badly  lacerated,  an 
anodyne  mouth-wash  should  be  prescribed. 

(b)  Wounding  the  Tongue. — This  is  most  likely  to  occur  under 
nitrous  oxide,  as  the  tongue  during  anaesthesia  is  generally  swollen, 
and  is,  moreover,  not  under  the  control  of  the  patient.  Wounding 
the  tongue  is  nearly  always  due  to  carelessness  in  the  use  of  the 
elevator.  When  the  tongue  is  much  lacerated,  the  overhanging 
portions  should  be  trimmed  off  with  scissors  and  the  surface  kept 
clean  with  antiseptic  mouth-washes. 

If  the  tongue  is  punctured  and  the  ivound  does  not  involve  a 
large  branch  of  the  lingual  artery,  but  yet  bleeds  freely,  the  tongue 
should  be  drawn  forward;  if  this  does  not  stop  the  bleeding  the 
insertion  of  a stitch  will  generally  cause  the  haemorrhage  to  cease. 

If  the  tongue  is  punctured  and  a large  branch  of  the  lingual 
artery  is  involved,  the  finger  shonld  be  placed  on  the  back  of  the 
tongue  and  the  organ  drawn  forward,  thus  compressing  the  lingual 
artery  against  the  hyoid  bone.  The  bleeding  point  must  then  be 
sought  for,  and,  if  found,  an  attempt  should  be  made  to  twist  the 
wounded  vessel.  If  this  fails,  cauterization  may  be  tried,  and,  as 
a last  resource,  if  cauterization  does  not  stop  the  bleeding,  the 
lingual  artery  must  be  tied. 

(c)  Bruising  the  Loiver  Lips. — This  may  occur  in  the  removal  of 
premolars  and  molars,  and  is  due  to  the  mouth  being  insufficiently 
opened,  and  to  the  use  of  forceps  of  too  straight  a pattern, 

(d)  Injury  of  the  Mandibular  Nerve. — The  mandibular  nerve  at 
times  runs  in  close  proximity  to  the  roots  of  the  third  molar  and 
may  be  injured  during  the  extraction  of  that  tooth.  Occasionally 
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the  nerve  pierces  the  roots  of  the  third  molar,  and  extraction  of  the 
tooth  then  tears  the  nerve  asunder.  Montagu  F.  Hopson  pos- 
sesses a specimen  in  which  the  nerve  pierced  the  root  of  the  second 
premolar.  Loss  of  sensation  over  the  parts  supplied  by  the  nerve, 
with  dribbling  saliva,  generally  follows  the  accident,  but  sensation 
is  usually  restored  and  if  the  nerve  is  lacerated  it  generally  re -unites. 
On  the  other  hand,  *there  may  be  no  loss  of  sensation  and  the  pain 
may  be  intense. 

(e)  Suppuration  of  the  Tooth  Socket. — Suppuration  in  the 
wound  caused  by  extraction  is  invariably  due  to  neglect  of  proper 
precautions.  It  is  more  likely  to  oecur  where  the  vitality  of  the 
tissues  in  the  vicinity  of  the  tooth  have  been  lowered,  for  example, 
in  cases  of  chronic  periodontitis,  or  where  there  is  a lowered  general 
vitality,  as  seen  in  such  conditions  as  diabetes,  chronic  nephritis, 
tuberculosis. 

Suppuration  of  the  wound  may  be  due  to  direct  infection  either 
from  septic  foci  in  the  mouth  or  from  the  inhalation  of  air  laden 
with  infectious  organisms.  Suppuration  from  the  latter  cause  is 
frequently  met  with  in  those  constantly  working  in  hospital. 

Where  the  pus  is  putrid  and  there  is  reason  to  suspect  infection, 
the  socket  should  be  thoroughly  syringed  with  some  antiseptic,  such 
as  carbolic  acid  1 in  .40,  and  the  parts  should  be  carefully  dried 
with  cotton-wool.  A small  piece  of  chloride  of  zinc  should  then 
be  introduced  and  allowed  to  dissolve  in  the  socket,  which  must  be 
subsequently  kept  aseptic  by  constant  irrigation  with  some  anti- 
septic solution.  Suppuration  occurs  more  frequently  in  the 
mandible  than  in  the  maxilla,  the  drainage  of  the  maxilla  being 
more  easily  effected  owing  to  the  dependent  position  of  the  sockets. 
When  suppuration  occurs  in  patients  of  diminished  vitality  a tonic 
form  of  treatment  should  be  prescribed. 

(/)  Persistent  hxrnorrhage  following  tooth  extraction  is  a most 
important  complication,  and  one  which  needs  prompt  treatment. 
Persistent  haemorrhage  may  be  due  to:  — 

(1)  Pathological  changes  in  the  artery  which  supplies  the  tooth, 
these  changes  being  frequently  induced  by  inflammation  around 
the  apex  of  the  root,  the  vessel  becoming  adherent  to  its  bony 
surroundings  and  thus  being  prevented  from  contracting. 

(2)  A defect  in  the  process  of  fibrin  formation.  Fibrin  is  formed 
by  the  action  of  the  fibrin  ferment  (thrombin)  on  the  fibrinogen 
contained  in  the  plasma.  T,he  formation  of  thrombin  is  brought 
about  by  the  action  of  a ferment  (thrombokinase)  on  prothrombin, 
the  presence  of  calcium  salts  being  necessary.  The  formation  of 
fibrin  can  therefore  be  expressed  as  follows:  — 
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(1)  Prothrombin  (Thrombogen)  + Tbrombokinase  (frcm  + Calcium  salts 
(?  from  leucocytes)  damaged  leucocytes  (in  plasma) 

or  tissue  cells) 

I I 

Thrombin  (fibrin  ferment) 

(2)  Thrombin  + Fibrinogen  (in  plasma) 

! 1 

I ■ * 

Fibrin 

As  regards  the  condition  known  as  haemophilia,  there  is  reason 
to  think  that  the  defect  lies  in  the'  quality  of  the  prothrombin. 
The  blood  of  these  individuals  is  said  to  show  no  abnormaiity  in 
the  quantity  of  the  calcium  salts,  but  it  is  clinically  established 
that  the  adminietration  of  calcium  salts  is  beneficial,  and  this  fact 
rather  suggests  that  there  is  some  defect  in  the  calcium  content 
of  the  blood. 

Treatment. — If  the  haemorrhage  following  tooth  extraction  is 
at  all  profuse,  it  is  a useful  plan  to  give  the  patient  some  tincture 
of  hamamelis  in  the  water  used  for  rinsing  the  mouth.  Should  the 
bleeding  continue,  an  examination  must  be  made  to  ascertiain 
(1)  whether  the  bleeding  emanates  from  the  gum  or  from  the  socket* 
of  the  tooth;  (2)  whether  the  blood  shows  a tendency  to  coagulate. 
If  the  blood  coagulates  readily  it  is  probable  that  the  haemorrhage 
'is  due  to  some  condition  which  prevents  the  natural  contraction  of 
the  Veis_seT^.,  If  the  blood  does  not  coagulate  readily  the  haemorrhage 
is  probably  due  to  some  defect  in  the  process  of  fibrin  formation. 

In  haemorrhage  from  the  gum,  search  should  he  made  for  any 
small  vessels  that  may  be  the  cause  of  it,  and,  if  found,  they  should 
be  twisted  or  compressed. ' If  the  vessel  is  only  partially  divided, 
it  should  be  completely  severed,  as  this  will  probably  allow  con- 
traction to  take  place.  If  the  bleeding  is  capillary  in  character, 
a pad  of  lint  applied  with  firm  pressure  is  usually  sufficient  to  stop 
it.  A method  which  is  efficacious  is  as  follows : With  a curved 
needle  in  a holder,  threads  of  horsehair  are  passed  through  the 
gum  from  one  side  to  the  other  (one  usually  being  sufficient).  The 
ends  are  then  tied  tightly,  the  effect  being  to  exert  pressure  on  the 
gum  and  at  the  same  time  retain  the  clot  in  position. 

When  the  hxmorrhage  proceeds  from  the  socket  the  following 
mod©  of  procedure  is  adopted : The  socket  is  first  freed  from  clot, 
then  syringed,  then  dried  out  with  a pledget  of  cotton-wool;  a thin 
strip  of  antiseptic  gauze  is  next  firmly  packed  into  the  socket,  care 
being  taken  that  the  gauze  reaches  the  end  of  the  socket.  A plug 
of  lint  is  then  placed  over  all  and  kept  in  position  by  antagonism 
with  the  opposing  teeth,  a four-tailed  bandage  being  used  for  this 
purpose. 
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If  the  approximal  teeth  are  standing,  an  excellent  method  of 
keeping  the  plug  in  the  socket  is  to  wedge  a piece  of  wood  between 
them.  But  if  the  haemorrhage  is  severe  it  is  better  to  use  the  four- 
tailed bandage  to  make  more  certain  of  retaining  the  plug  in 
position. 

Calcium  lactate  should  be  employed,  a dose  of  60  grains  being 
j^iven,  followed  by  three  doses  of  15  grams  ~at  intervals  of  four  hours 
(see  footnote).^ 

The  general  directions  to  be  given  to  the  patient,  though 
apparently  trivial,  are  most  important  and  should  never  be  omitted. 
The  patient  should  be  advised  tO'  avoid  all  forms  of  excitement; 
to  assume  the  sitting  position  usual  during  the  day,  and  to  use 
a high  pillow  at  night.  The  patient  should  be  fed  through  a bent 
tube  and  all  fluids  should  be  given  cold. 

When  the  blood  coagulates  readily,  pressure  is  usually  sufficient 
to  arrest  the  bleeding,  but  if  theblood  does  not  coagulate  it  is 
advisabl^td'^as^TTl^ formation  of  fibrin  by  'the  local  application 
of  a preparation  of  fibrin  ferment,  a convenient  form  being 
“ Protagulin.”^  To  employ  this,  drug  the  “ protagulin  ” should  be 
dissolved  in  normal  saline  solution  and  applied  to  the  base  of  the 
socket  on  a pledget  of  .cotton-wool  before  inserting  the  plug  of 
gauze. 

The  patient  should  be  seen  within  twenty-four  hours  after 
treatment,  and  if  the  bleeding  has  ceased  the  plug  may  be  removed 
and  an  antiseptic  mouth-wash  prescribed:;  but  this  cCufse^i^hot 
recommended  when  the  haemorrhage  has  been  severe.  With  severe 
haemorrhage  the  plug  should  be  allowed  to  remain  for  two  days, 
and  if  ,the  haemorrhage  has  not  then  ceased,  the'  socket  should  be 
replugged.  Should  this  prove  of  no  avail  and  the  bleeding  be  from 
the  mandible,  the  canal  should  be  trephined  and  a plug  of  ivory 
inserted  to  compress  the  artery  against  the  inner  plate  of  tho  bone. 
In  unco ntro, liable  haemorrhage  from  the  maxilla,  digital  pressure 
on  the  common  carotid  opposite  the  transverse  process  of  the  sixth 
cervical  vertebra  may  be  tried;  should  this  fail  to  stop  the 
haemorrhage,  ligature  of  that  vessel  must  be  resorted  to.  In  one 
case  of  haemorrhage  from  the  region  of  the  mandibular  right  third 


' Calcium  lactate  should  be  freshly  prepared  as  follows  : 

Lactic  acid  gr.  200 

Precipitated  chalk  ...  ...  gr.  75 

Chloroform  water  ...  ...  oz.  8 

One  ounce  equals  thirty  grains  of  calcium  lactate. 
“ Protagulin  ” is  prepared'  by  Fannin  of  Dublin. 
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molar,  Boyd  divided  the  lip  in  the  median  line  and  reflected  the 
cheek  from  the  jaw.  The  mandibular  canal  was  then  laid  open  by 
excising  the  outer  plate  of  the  bone,  and  the  bleeding  was  arrested 
by  plugging  the  mesial  and  distal  ends  of  the  canal. 

In  extreme  cases  ivith  signs  of  collapse  normal  saline  solution^ 
must  be  infused  into  the  median  basilic  vein.  Cases  of  death  from 
haemorrhage  following  tooth  extraction  have  been  reported. 

With  patients  predisposed  to  haemorrhage  extraction  should 
be  avoided  if  possible ; but  if  the  removal  of  the  tooth  be  absolutely 
necessary,  prophylactic  treatment  should  be  pursued  for  two  days 
before  the  operation,  by  the  administration  of  calcium  lactate  in 
doses  of  15  gr.  three  times  a day.  The  tooth  should  be  extracted 
in  the  early  morning,  so  as  to  have  the  whole  day  for  treatment, 
should  “haemorrhage  occur.  A dose  of  60  gr.  of  calcium  lactate 
should  be  administered  at  the  time  of  ithe  "bperation  and  the  socket 
plugged  at  once  as  a preventive  measure,  for,  be  it  remembered, 
it  is  far  easier  to  prevent  the  haemorrhage  from  occurring  than  to 
arrest  it  when  once  it  'has  commenced.  Should  the  bleeding  prove 
to  be  uncontrollable,  transfusion  of  blood  from  a normal  individual 
must  be  carried  out  in  order  that  the  substance  necessary  to  produce 
thrombin  may  be  supplied. 

(g)  Injury  of  the  Arteries  in  the  Neighbourhood  of  the  Teeth.-^ 
Wound  of  the  lingual  artery  has  been  referred  to  under  the  heading 
of  Injuries  to  the  Tongue.  Laceration  of  the  ranine,  anterior  and 
posterior  palatine',  arteries  may  also  occur.  Such  accidents  are 
usually  the  result  of  the  forceps  slipping  and  are  therefore  avoidable. 

Treatment  consists  in  pressure,  or  in  twisting  or  tying  the 
divided  vessel.  In  the  case  of  the  anterior  or  posterior  palatine 
artery  it  may  be  found  necessary  to  plug  the  foramina  which  give 
passage  to  these  vessels. 

(h)  Pain  folloiving  Tooth  Extraction. — The  causes  giving  rise  to 
pain  following  the  extraction  of  a tooth  are:  — 

(1)  Incomplete  extraction  of  the  tooth,  more  especially  when 
the  remaining  portion  contains  an  exposed  pulp. 

(2)  Too  rapid  healing  of  the  orifice  of  the  socket.  It  some- 
times happens  that  the  margins  of  the  wound  left. after  extraction 
unite  very  early,  and,  when  this  occurs  there  is  no  exit  for  the 
discharges  which  naturally  come  away  from  the  granulating  surface 
at  the  base  of  the  socket,  and  the  consequence  is  that  they  are 
retained  and  increase  the  inflammatory  reaction  in  the  surrounding 
tissues. 


‘ 8-5  parts  of  sodium  chloride  in  1,000  parts  of  sterile  water. 
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(3)  Suppuration  in  the  tooth  socket. 

(4)  Extensive  laceration  of  the  hard  and  soft  tissues  in  the 
neighbourhood  of  the  socket  and 

(5)  Necrosis  of  the  socket  of  the  tooth. 

(6)  The  presence  in  the  wound  of  a foreign  body.  A curious 
example  came  under  notice  a few  years  ago.  A patient  applied 
for  the  extraction  of  the  left  first  permanent  molar.  During  the 
operation  a portion  of  one  of  the  cusps  disappeared ; a search  proved 
fruitless,  and  the  natural  supposition  was  that  it  had  been  removed 
in  rinsing  the  mouth.  For  the  next  three  weeks  the  patient  com- 
plained of  slight  pain  in  the  socket,  for  which  remedies  were  tried 
without  success.  Eventually  the  patient  discovered  the  cusp  on 
the  top  of  the  granulation  tissue  which  had  filled  up  the  socket. 
In  another  case  of  the  same  character  which  came  under  notice 
the  offending  material  was  a piece  of  an  amalgam  filling.  A 
fractured  blade  of  forceps  may  likewise  act  as  the  offending  body. 

(7)  Injury  to  the  nerve.  Direct  injury  to  the  trunk  of  the 
nerve  is  more  likely  to  occur  during  extraction  of  the  lower  third 
molar  than  wdth  any  other  tooth.  It  is  highly  probable  that  many 
obscure  cases  of  pain  following  tooth  extraction  are  due  to  exposure 
and  irritation  of  the  nerve  at  the  apex  of  the  socket.  An  interest- 
ing case  of  this  character  was  reported  by  Storer  Bennett.  The 
patient,  a lady  aged  23,  had  had  the  maxillary  third  molar  dis- 
located through  the  Use  of  a Mason’s  gag,  and  as  it  was  considered 
hopeless  to  restore  the  dislocated  tooth  it  was  extracted  without 
difficulty.  The  socket,  in  spite  of  treatment,  remained  painful  for 
the  next  twelve  days,  but  in  the  meanw^hile  granulated  healthily, 
except  at  its  apex,  where  by  the  aid  of  a mirror  and  probe  a spot 
about  the  size  of  a pin’s  head  was  noticed,  which  caused  the  greatest 
agony  on  being  touched.  Incision  of  the  nerve  produced  permanent 
relief. 

Where  pain  follows  tooth  extraction  treatment  must  obviously 
depend  in  a great  measure  on  the  cause.  A thorough  examination 
of  the  socket  should  be  made  with  probe  and  mirror.  When  due 
to  incomplete  extraction  another  attempt,  if  considered  advisable, 
may  be  made  to  remove  the  tooth,  and,  if  this  is  unsuccessful, 
the  socket  should  be  swabbed  with  an  anodyne  drug,  and,  if  there 
is  an  exposed  pulp  in  the  remaining  portion  of  the  tooth,  the  pulp 
should  be  touched  with  strong  carbolic  acid.  The  patient  should 
also  be  advised  to  use  fomentations. 

Where  the  orifice  of  the  socket  heals  too  rapidly,  the  freshly 
healed  surfaces  must  be  separated,  the  socket  syringed  out,  and 
a small  tent  of  lint  allowed  to  remain  in  the  orifice  for  about  twelve 
hours.  An  antiseptic  mouth -w^ash  should  also  be  prescribed. 
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111  cases  of  pain  due  to  necrosis  of  the  socket,  deodorant  anti- 
septic injections  must  be  used;  while  in  extensive  laceration  of  the 
soft  and  hard  parts,  an  anodyne  mouth-wash^  may  be  tried.  In 
all  obscure  cases  some  local  anodyne,  such  as  cocaine,  should  be 
applied  to  the  socket,  and  a mouth-wash  having  similar  properties 
should  at  the  same  time  be  prescribed. 

(i)  Traumatic  Emphysema. — A case  in  which  traumatic  emphy- 
sema followed  tooth  extraction  is  recorded  b}^  A.  Turnbull.^  A 
bugler  blew  his  bugle  immediately  after  having  had  an  upper  pre- 
molar removed,  and  as  a result  his  face'  became  considerably 
swollen  in  consequence  of  the  passage'"  of  air  through  the  empty 
tooth  socket  into  the  cellular  tissues. 

(^)  Difficulties,  Complications  and  Sequelae  arising  during 
Extraction  under  Anaesthetics 

(a)  Tongue  Slipping  Back. — During  extraction  under  anaesthetics 
the  tongue,'  not  being  under  control,  may  slip  over  the  larynx,  or 
may  be  forcibly  pushed  back  by  the  fingers  of  the  operator.  Sym- 
ptoms o-f  difficult  breathing  or  even  arrest  of  respiration  will  follow 
this  accident.  Treatment  consists  in  pushing  the  mandible  forward 
with  the  thumbs  behind  the  angles  or  pulling  the  tongue  forcibly  . 
forward  with  a suitable  instrument. 

(b)  Forcing  out  a Tooth  with  a Prop  or  a Mouth-opener. — This 
accident  may  arise  from  resting,  a prop  upon  teeth  which  are  loose, 
or  from  placing  it  in  such  a position  that  undue  leverage  is  brought 
to  bear  on  a tooth.  It  is  an  accident  most  likely  to  occur  when 
the  prop  is  fixed  upon  the  front  teeth  and  the  mouth  is  opened  to 
its  widest  extent.  Under  such  conditions  undue  leverage  at  right 
angles  to  the  long  axis  of  the  tooth  is  brought  to  bear  upon  the 
palatal  surfaces  of  the  upper  teeth,  and  they  are  consequently 
forced  outwards. 

With  a mouth-opener  the  accident  is  due  to  clumsiness;  great 
care  should  therefore  be  exercised  when  using  this  very  powerful 
Instrument.  If  a tooth  is  forced  out  it  should,  if  possible,  be 
immediately  replaced. 


Jt  Zinci  sulphatis  ... 
Zinci  chloridi 
Morphirae  acetatis 
Aquam 


gr.  viii 
gr.  vi. 
gr.  ii. 
ad  Jviii. 


M.  Fiat  lotio. 

To  be  used  with  an  equal  quantity  of  water  as  a mouth-wash. 
Brit.  Med.  Journ.,  May  5,  1900,  p.  1131. 
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(c)  Passage  of  a Foreign  Body  through  the  Isthmus  of  the 
Fauces. — A foreign  body,  such  as  a tooth,  a broken  piece  of  forceps, 
or  a prop,  passing  through  the  isthmus  of  the  fauces  may  become 
impacted  in  either  the-.air_or  fopcijiassages. 

(i)  In  the  air  passages  it  may  lodge  (a)  over  the  entrance  of  the 
larynx,  (b)  in  'the  larynx,  (c)  in  the  trachea  or  bronchus. 

(ii)  In  the  food  passages  it  may  lodge  (a)  in  the  pharynx,  (b)  in 
the  oesophagus,  (c)  at  the  pyloric  opening  of  the  stomach? 

(i)  In  the  Air  Passages. — Should  the  foreign  body  lodge’  over  the 
.entrance  of  or  in  the  larynx,  the  patient  will  be  seized  with  a.  violent 
fit  of  coughing  which  may  expel  it,  but  if  it  is  not  expelleH~symptoms 
of  asphyx-m  win  supervene.  Treatment;  the  head  should  imme- 
diately be  brought'torward  and  the  finger  inserted  along  the-  side  of 
the  mouth  into  the  pharynx,  and  then  given  a forw^ard  sweeping 
movement;  by  this  meains  the  foreign  body,  if  lodged  at  the  back  of 
the  tongue,  will  probably  be  rernoved.  If  the  foreign  body  is  not 
•dislodged  by  this  method,  laryngotomy  should  immediately  be  per- 
formed. This  operation  must  be  undertaken  and  carried  out 
promptly,  for  any  delay  diminishes  the  chance  of  saving  tlie 
patient’s  1^'. 

Aljoreign  body  in  the  trachea  or  bronchus  usually  gives  rise  to 
a violent  fit  of  coughing  with  signs  of  impending  asphyxia.  These 
.signs  paSS'  away- aiid'^are  followed  at  intervals  by  fresh  attacks  of 
coughing  and  eventually  by  symptoms  of  collapse  of  the  lung  or 
Jungs.  ^ " — 

When  there  is  a suspicion  that  a tooth  or  a piece  of  a broken 
instrument  may  have  passed  into  a bronchus,  prompt  measures  must 
be  taken.  In  the  first  place  an  examination  must  be  made  with 
X-rays,  and  this,  even  if  negative  in  character,  should  be  followed 
by  a thorough  examination  of  the  chest  by  auscultation  and  per- 
cussion. In  the  event  of  the  foreign  body  being  lodged  in  a 
bronchus,  immediate  steps  should  be  taken  to  remove  it,  and 
although  in  the  past  this  was  an  extremely  difficult  undertaking, 
the  introduction  of  the  bronchoscope  has  rendered  the  removal  of 
such  foreign  bodies  very  much  easier. 

(ii)  In  the  Food  Passages. — A foreign  body  impacted  in  the 
■pharynx  will  give  rise  to  pain,  symptoms  of  dysphagia  and  dyspnoea. 
The  patient  generally  has  a hacking  cough.  Should  a foreign  body 
be  suspected  in  the  pharynx,  its  presence  can  usually  be  ascertained 
by  digital  exploration ; this  failing,  the  cavity  should  be  examined 
by  the  aid  of  a laryngoscope. 

An  attempt  should  first  be  made  to  remove  the  body  with  tlie 
fingers ; and  if  this  is  unsuccessful  pharyngeal  forceps  must  be  called 
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into  use.  Where  the  impaction  is  very  firm,  it  may  be  necessary 
to  perform  pharyngotomy. 

A foreign  body  in  the  oesophagus  will  cause  dysphagia,  and  will 
probably  give  rise  to  constant  pain;  if  it  is  situated  in  the  upper 
part  it  will  in  all  probability  give  rise  to  dyspnoea.  On  applying  the 
stethoscope  over  the  region  of  the  oesophagus,  a gurgling  sound  will 
be  heard  when  the  patient  swallows  fluids.  The  presence  of  a 
foreign  body  may  b^  definitely  ascertained  by  the  use  of  the  X-rays. 
If  impacted  in  the  upper  part  of  the  oesophagus  an  attempt  may  be 
made  to  remove  the  impacted  body  with  forceps ; this  failing, 
oesophagotomy  must  be  performed.  If  lodged  near  the  cardiac  end 
of  the  oesophagus  an  attempt  may.  be  made  with  a bougie  to  push 
the  foreign  body  into  the  stomach ; this  failing,  gastrotomy  should 
be  performed. 

If  a foreign  body  becomes  impacted  at  the  pyloric  opening  of 
the  stomach,  it  will  give  rise  to  gastric  dilatation.  In  such  circum- 
stances the  stomach  must  be  emptied  of  its  contents,  and  gastrotomy 
then  performed.- 

(5)  Miscellaneous  Difficulties,  Complications  and  Sequelae 

(a)  Uterine  Pain. — A case  is  quoted  by  Sercombe  where  ex- 
traction of  a tooth  was  followed  by  paroxysmal  uterine  pain,  followed 
by  the  cure  of  an  obstinate  leucorrhoea. 

(t)  Menorrhagia. — A case  is  recorded,  %in  which  a married 
woman,  aged  25,  unipara,  was  seized  with  violent  bleeding  from 
the  uterus  after  the  removal  of  teeth  under  chloroform  anaesthesia. 
Packing  the  uterus  with  tampons  saturated  with  various  solutions, 
and  the  administration  of  ergot  and  strychnine,  were  tried  with- 
out success.  Finally  the  uterus  was  curetted  and  packed,  the 
haemorrhage  ceasing  at  the  end  of  twenty -four  hours.  An  examina- 
tion of  the  scrapings  from  the  uterus  showed  the  presence  of  chronic 
follicular  endometritis.  Menorrhagia  is  liable  to  occur  with  such 
local  conditions  as  endometritis,  and  it  is  possible  that  the  extraction 
of  the  teeth,  combined  with  the  chloroform  anaesthesia,  may  have 
been  indirectly  responsible  for  the  menorrhagia.  The  lesson  to  be 
learnt  from  this  case  is  the  necessity  of  avoiding  dental  operations 
as  far  as  possible  during  the  menstrual  period. 

(c)  Shock. — The  fact  that  tooth  extraction  is  a surgical  operation 
and  may  be  followed  by  shock  is  often  overlooked.  As  a rule,  the 
shook  which  follows  tooth  extraction  is  negligible,  but  at  times  it 
may  be  well  marked,  especially  in  the  weak.  The  effects  of  shock 
are  often  not  sufficiently  taken  into  account  when  a question  arises 
48 
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a'S  to  the  number  of  teeth  to  be  extracted  at  one  sitting.  It  should 
clearly  be  borne  in  mind  ihat  a strong,  able-bodied  person  can  bear 
more  severe  operationiS  than  one  of  weaker  physique. 

(d)  Syncope  at  the  time  of  the  operation  someitimes  occurs.  In 
these  circumstances,  the  operator  should  immediately  desist  until 
recovery  ensues.  Fainting  is  best  treated  by  Bending  the  head 
down  towards  the  knees,  at  the  same  time  loosening  anything  tight 
about  the  neck  and  waist  and  applying  ordinary  salts  of  ammonia 
to  the  nose.  In  severe  cases  the  patient  should  be  removed  from 
the  chair  and  laid  on  the  floor,  and  the  chest  should  be  exposed  and 
flipped  with  a towel  dipped  in  cold  wa^er.  In  more  severe  cases  it 

■ may  be  necesisary  to  inject  a cardiac  stimulant.  Fatal  syncope 
following  tooth  extraction  has  occurred.  In  one  case  recorded^  the 
patient  was  a female,  and  an  attempt  was  made  to  remove  a tooth, 
but  owing  to  alarming  syncope  the  operation  was  abandoned.  A 
second  attempt  was  about  to  be  made'  when  fatal  syncope  ensued. 
Post-mortem  examination  showed  nothing  beyond  a slight  amount 
of  cerebral  congestion. ^ 

(e)  Epilepsy. — In  persons  predisposed  to  epilepsy  an  attack  often 
commences  immediately  after  the  extraction  of  a tooth.  If  a fit 
occurs  the  patient  should  be  removed  from  the  chair  and  placed  on 
the  floor,  the  clothes  at  the  same  time  being  loosened  and  a wedge 
of  wood  or  some  suitable  material  placed  between  the  teeth  to 
prevent  injury  to  the  tongue. 

(/)  Inhibition  of  the  Salivary  Glands. — A case  has  been  recorded 
by  G.  L.  Curnock^  of  inhibition  of  the  salivary  glands  following  the 
removal  of  a difficult  mandibular  molar.  Within  twenty-four  hours 
there  was  great  pain,  the  socket  of  the  tooth  was  extremely ‘septic, 
and  the  flow  of  the  saliva  had  apparently  ceased.  The  cause  appears 
to  have  been  psychical,  as  the  operation  had  been  dreaded,  and  a 
somewhat  similar  condition  had  followed  on  the  occasion  of  an 
air  raid. 

(g)  Septic  and  Infective  Sequelx. — Scattered  through  dental 
literature  will  be  found  a large  number  of  records  of  septic  and 
infective  diseases  which  have  followed  the  extraction  of  teeth.  In 
many  of  these  cases  it  would  be  unfair  to  attribute  the  infection  to 
the  actual  operation ; in  a number  of  them  the  actual  cause  of 
infection  was  the  neglected  condition  of  the  extracted  teeth.  At 
times,  however,  infection  can  undoubtedly  be  traced  to  the  opera- 


' Journ.  Brit.  Dent.  Assoc.,  vol.  vii,  p.  32. 

2 See  also  case  recorded  in  Journ.  Brit.  Dent.  Assoc. ,'  vol.  xvii,  p.  385. 
’ Brit.  Dent.  Journ.,  February  1,  1918,  p.  75. 
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tion,  and  once  again  attention  is  drawn  to  the  urgent  necessity  of 
adopting  aseptic  precautions.  Suppuration  of  the  socket  and  its 
appropriate  treatment  has  already  been  dealt  upon,  p.  746.  Cases 
of  syphilis  acquired  through  the  use  of  infected  forceps  are  recorded. 
The  treatment  of  these  conditions  hardly  lies  within  the  scope  of 
this  work. 
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ClIAPTEH  XXVIII 

Replantation,  Tpansplantation,  and  Implantation  of 
' the  Teeth 

Replantation  is  tho  operation  of  replacing  in  its  socket  a tooth 
which  has  been  partially  or  completely  dislocated. 

Transplantation  is  the  operation  of  transferring  a tooth  from  its 
own  socket  to  that  of  another  tooth.  The  transference  may  take 
place  in  the  same  mouth,  or  the  tooth  may  be  extracted  from  the 
mouth  of  one  person  and  transferred  to  that  of  another. 

Implantation  is.  the  operation  of  forming  an  artificial  socket  in 
the  bone  for  the  introduction  of  a natural  tooth. 

Of  these  three  operations,  the  only  one  which  is  performed'  to 
any  extent  in  this  country  is  replantation,  the  other  two  being  of 
questionable  utility. 

(A)  REPLANTATION 

Replantation  should  be  performed  only  in  cases  of  traumatic 
dislocation. 

The  operation  consists  in  gently  rinsing  the  tooth  in  a solution 
of  some  antiseptic,  and  replacing  it  in  the  socket  with  firm  pressure, 
the  alveolar  process  being  moulded  around  it  with  the  fingers.  The 
tooth  may  be  kept  in  place  by  a metal  splint  similar  to  that  recom- 
mended on  p.  185.  If  the  patient  is  not  seen  for  some  hours  after 
the  accident,  the  pulp  must  be  removed,  and  the  canal  filled  before 
the  tooth  is  replaced. 

The  union  after  replantation  is  brought  about  through  the  peri- 
odontal membrane.  Where  the  tooth  is  living  and  is  immediately 
replaced,  the  vitality  of  the  pulp  is  sometimes  re-established. 
Magitot,  wRo  has  recorded  a large  number  of  cases  of  replantation, 
maintains  that  the  operation  cannot  be  successful  unless  there  is 
a complete  ring  of  healthy  membrane  on  the  tooth. 

The  results  of  repla7itation  depend  upon  the  nature  of  the  con- 
dition for  which  the  operation  is  undertaken.  If  the  tooth  is 
immediately  replaced  a successful  result  may  be  anticipated;  but 
if  replacement  is  delayed  the  prognosis  is  naturally  not  so  good. 
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(B)  TRANSPLANTATION 

There  are  three  distinct  objections  to  this  operation : (1)  The 
rish  of  failure;  (2)  the  risk  of  inoculation;  (3)  the  moral  objection. 
Failure  of  the  operation  may  be  duo  to  (a)  want  of  adaptability  of 
the  tooth  to  its  new  socket;  (t)  morbid  conditions  of  the  new  socket. 
The  risk  of  inoculation'  is  a strong  argument  against  this  operation 
— a case  of  transmitted  syphilis  has  been  recorded  within  recent 
times.  The  moral  objection  to  the  operation  is  also  ^veighty,  as 
the  teeth  to  be  transplanted  are  usually  obtained  from  the  poorer 
classes.  All  circumstances  considered,  transplantation  of  a tooth 
from  one  patient  to  another  is  to  be  condemned.  The  trans- 
plantation of  a tooth  from  one  socket  to  another  in  the  same  mouth 
is  occasionally  useful,  as,  for  example,  in  the  transfer  of  a healthy 
lateral  incisor  which  has  erupted  internal  to  the  arch  to  the  socket 
of  an  unsavable  central  incisor.  The  method  recommended  for  carry- 
ing out  transplantation  is  as  follows : The  patient  to  receive  the 
transplanted  tooth  is  first  operated  upon,  as  little  injury  as  possible 
being  inflicted,  and  the  bleeding  from  the  socket  arrested  as  far  as 
possible.  The  'tooth  to  be  transplanted  is  next  removed  from  the 
other  patient  and  immediately  transferred  to  the  vacant  socket  and 
forced  well  into  place. 

'Union  in  transplantation  may  be  a process  similar  to  that  which 
•takes  place  in  replantation,  or  the  process  may  bo  entirely  different 
and  similar  to  that  which  occurs  in  implantation,  viz.,  absorption 
of  portions  of  the  root  first  taking  place.  In  these  excavations, 
bony  tissue  is  formed  continuous  with  the  alveolar  process,  the 
tooth  thus  becoming  anchylosed  to  the  jaw.  In  other  cases,  it 
seems  possible  that  there  is  only  a fibrous  union. 

(C)  IMPLANTATION 

Implantation  is  an  operation  of  more  recent  date  than  either 
replantation  or  transplantation,  and  is  probably  less  justifiable  eveu 
than  transplantation.  W.  J.  Younger,  who  was  the  first  to  perform 
this  operation,  is  very  particular  in  the  choice  of  his  patients,  select- 
ing only  young  and  healthy  subjects.  The  tooth  to  be  implanted 
should  possess  a healthy  periodontal  membrane. 

The  method  of  procedure  is  as  follows : A crucial  incision  is 
made  over  the  situation  intended  for  the  implanted  tooth ; the  flaps 
of  periosteum  are  then  dissected  up,  and,  by  means  of  specially 
designed  trephines  and  burs,  a fresh  socket  is  made.  The  socket 
is  then  syringed  so  as  to  remove  all  debris,  and  the  bleeding  is  then 
arrested,  the  tooth  being  fixed  into  place  and,  if  necessary,  secured 
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with  ligatures  or  other  suitable  means.  Some  operators  force  the  I 

tooth  into  place  with  a hammer;  in  this  way  the  tooth  is  firmly  fixed  f 

and  ligatures  are  not  required.  Younger  does  not  always  use  } 

freshly  extracted  ^teeth  to  perform  implantation,  but  in  some  cases  ^ 

employs  dry  teeth. 

The  union  taking  place  after  implantation  is  probably  similar  | 
to  that  following  many  cases  of  transplantation.  A.  Amoedo 
advocates  slight  decalcification  of  the  roots  previous  to  implanting.  ■- 
The  root  is  placed  in  a 10  per  cent,  solution  of  hydrochloric  acid  for  ' 
from  three  to  four  hours  until  the  surface  of  the  cementum  is 
slightly  softened,  the  acid  being  afterwards  neutralized  with 
ammonia.  The  results  obtained  from  implantation  are  not 
encouraging,  and  do  not  justify  the  operation. 
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CHAPTER  XXIX 

Fractupes  of  the  Jaws 

This  subject  may  conveniently  be  considered  under  two  heads  : — 

(1)  Fractures  of  the  jaws  (civil  life  injuries). 

(2)  Gunshot  injuries  of  the  jaws. 

(1)  Fractures  of  the  Jaws  (civil  life  injuries) 

(A)  FEACTUEES  OF  THE  MANDIBLE. 

Fractures  of  the  mandible  are  more  common  than  fractures  of 
the  maxilla,  and  this  is  no  doubt  due  to  the  fact  that  the  mandible 
is  in  the  more  exposed  position.  The  fractures  occur  more  often 
in  the  body  of  the  bone  than  in  the  ramus;  in  the  body  of  the  bone 
they  are  usually  compound,  in  the  ramus  they  are  usually  simple. 
The  bone  is  generally  fractured  in  one  place  only,  but  multiple 
fractures  are  not  uncommon. 

In  a few  cases  the  jaw  is  fractured  in  such  a way  that  a portion 
of  a tooth  is  situated  in  either  fragment. 

(i)  Causes. — Fractures  mostly  result  from  kicks,  a blow  of  the 
fist,  or  a fall  (especially  on  the  chin).  Undue  violence  in  the 
extraction  of  a tooth  may’ fracture  the  body  of  the  jaw,  but  a direct 
transverse  fracture  is  rarely  caused  in  this  way  (see  p.  743), 
Fracture  of  the  alveolar  process  during  extraction  is  a common 
occurrence,  but  as  it  leads  to  nothing  more  serious  than  the  ex- 
foliation of  the  portion  fractured,  the  injury  is  of  little  importance. 
Some  rare  causes  of  fracture,  as,  for  example,  a fit  of  coughing, 
are  recorded  in  “ Gross’s  Surgery,”  p.  964. 

(ii)  Position. — The  position  of  the  fracture  dei>ends  on  the 
locality  in  which  the  blow  is  received.  The  most  common  position 
of  fracture  is  in  the  neighbourhood  of  the  canine,  and  a fracture 
thus  situated  is  invariably  caused  by  force  applied  to  the  chin. 
When  a fracture  is  caused  by  a blow  on  the  front  of  the  chin  a 
little  to  one  side  of  the  mid- line  it  is  usually  situated  in  the  region 
of  the  canine  on  the  opposite  side ; the  explanation  generally 
accepted  being  that  the  depth  of  the  canine  socket  weakens  the 
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bone  in  this  region.  Another  explanation  of  the  frequency  of 
fracture  in  this  region  and  one  which  seems  more  satisfactory  is 
as  follows : The  resistance  to  a blow  on  the  side  of  the  chin  is  met 
at  the  articulation  of  the  opposite  side;  the  segment  of  bone 
between  the  regions  of  impact  and  the  resisting  area  is  a curve; 
the  force  of  the  blow  increases  the  convexity  of  the  curve  and  the 
bone  gives  way  at  the  point  of  greatest  convexity,  which  is  usually 
between  the  canine  and  first  premolar.  If  a blow  is  received  under 
the  middle  of  the  chin  the  resistance  is  met  at  both  condyles  and 
the  neck  of  the  condyle  is  fractured  on  one  or  both  sides ; in  a few 
cases  the  neck  of  the  condyle  is  driven  into  the  condyle  causing  an 
impacted  fracture.  In  the  case  of  young  children  a fall  on  the 
chin  may  lead  to  a transverse  fracture  at  the  symphysis.  Fracture 
in  the  neighbourhood  of  the  an^le  is  usually  due  to  direct  violence. 
Fractures  of  the  ramus  are  generally  the  result  of  great  violence 
and  may  occur  in  almost  any  position. 

(iii)  Symptoms. — With  fractures  in  the  body  of  the  bone  the 
symptoms  are  generally  well  marked,  but  with  fractures  of  the 
ramus  the  symptoms  are  often  obscure.  In  either  case  the  patient 
usually  complains  of  pain  on  opening  the  mouth.  In  the  former, 
there  will  be  distinct  crepitus,  mobility  in  the  continuity  of  the 
part,  and,  frequently,  alteration  in  the  line  of  the  teeth,  due  to 
displacement.  The  pain  in  cases  of  fractui''e  is  generally  referred 
to  the  injured  area,  but  in  fractures  about  the  angle  the  pain  is  at 
times  referred  to  the  mental  foramen.  In  fractures  of  the  portion 
of  the  mandible  lying  between  the  inferior  dental  foramen  and  the 
mental  foramen,  cutaneous  anaesthesia  is  usually  present  over  the 
area  supplied  by  the  mental  nerve.  There  is  often  more  or  less 
salivation  and,  when  the  displacement  is  great,  there  is  sometimes 
inability  to  close  the  mouth. 

Skiagrams  should  be  obtained  in  all  cases  of  suspected  fracture, 
and  it  is  advisable  to  obtain  both  antero-posterior  and  lateral  views. 
The  interpretation  of  skiagrams  of  the  jaws  is  rendered  difficult 
by  the  shadows  on  the  plate  of  the  skull  and  the  vertebrae,  and 
errors  can  easily  be  made.  For  example:  — 

(a)  If  the  fragments  slightly  overlap,  the  line  of  fracture  will 
be  masked  in  the  lateral  view;  the  antero-posterior  view  will,  how- 
ever, show  the  line  quite  clearly. 

(h)  Lateral  views  of  the  ramus  are  often  obscured  by  shadows 
of  the  vertebrae  and  the  shadow  of  the  intervertebral  discs  may 
simulate  a line  of  fracture. 

(c)  In  antero-posterior  views  of  the  incisor  region  the  shadow 
of  the  intervertebral  disc  may  be  mistaken  for  a horizontal  fracture. 
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(iv)  Displace^nent. — The  displacement  will  vary  according  to 
the  character  and  position  of  the  fracture,  and  will  be  slight  in 
some  cases  and  well-marked  in  others. 

When  a fracture  occurs  in  the  incisor  region,  the  position  and 
direction  of  the  fracture  will  govern  the  displacement. 

As  a rule  no  displacement  occurs  with  vertical  fractures  in  the 
region  of  the  central  incisors  because  the  depressors  and  elevators 
of  the  mandible  counterbalance  one  another.  The’  “slewing” 
action  of  the  external  pterygoids  obviously  cannot  operate  with 
vertical  fractures.  But  the  farther  the  line  of  fracture  is  removed 
from  the  median  line  of  the  mandible  the  greater  will  be  the 
tendency  to  displacement.  The  digastrics,  with  the  genio-hyoids, 
are  attached  to  the  inner  aspect  of  the  bone  on  either  side  of  the 
median  line;  consequently,  the  depression  of  the  larger  fragments 
by  these  muscles  tends  to  increase  according  as  the  seat  of  fracture 
is  removed  from  the  median  line. 


The  arrows  indicate  the  direction  of  force  exerted  by  the  external  pterygoids. 

When  the  fracture  runs  obliquely  through  the  bone,  the  action 
of  the  external  pterygoids  will  cause  the  fragments  to  overlap. 
Thus,  in  the  left  canine  region,  if  the  fracture  runs  through  the 
bone  from  within  outwards  and  forwards,  the  tendency  will  be  for 
the  left  external  pterygoid  to  force  the  smaller  fragment  towards 
the  right,  and  for  the  right  external  pterygoid  to  force  the  greater 
fragment  ti  the  left,  and  the  combined  action  will  cause  the  frag- 
ments to  slide  one  over  the  other,  the  lesser  moving  in  front  of 
the  greater.  The  action  of  the  external  pterygoids  is  diagram- 
matically  shown  in  fig.  843.  The  muscles  which  close  the  jaw  will 
have  a tendency  to  draw  up  the  lesser  fragment  because  there  is 
no  opposition  from  any  of  the  depressors  of  the  jaw;  the  depressors 
are  all  attached  to  the  greater  fragment  and  depress  it,  the  right 
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and  left  depressors  oombined  exerting  more  force  than  the  counter- 
acting right  elevators. 

In  double  fractures  through  the  canine  region,  with  the  lines 
of  fracture  taking  oblique  directions,  the  following  displacement 
may  occur:  Attached  to  the  central  fragment  are  the  digastrics, 
the  genio-hyoids  and  the  genio-hyo-glossi,  and  the  action  of  these 
muscles  is  to  depress  the  fragment  and  cause  it  to  fall  over  towards 
the  tonguC';  the  elevators  of  the  mandible  are  attached  to  the  lateral 
fragments  and  draw  them  slightly  upwards ; the  left  external 
pterygoid  tends  to  draw  the  left  fragment  to  the  right  and  the  right 
external  pterygoid  tends  to  draw  the  right  fragment  to  the  left,  the 
result  being  that  the  lateral  fragments  move  towards  the  median 
line  and  the  inward  displacement  of  the  central  fragment  is  increased 
(see  fig.'  844).  In  reducing  fractures  of  this  kind  the  foregoing  facts 
should  be  kept  clearly  in  mind. 


Fig.  844.  — (X)  Central  fragment  to  which  the  depressors  of  the  mandible  are 
attached.  The  arrows  indicate  the  direction  of  force  exerted  by  the  external 
pterygoids. 

With  fractures  in  the  molar  region,  the  anterior  fragment  is 
drawn  downwards  by  the  depressors  of  the  mandible.  The  dis- 
placement of  the  posterior  fragment  is  governed  by  the  resistance 
to  the  upward  pull  of  the  elevators  of  the  mandible.  This  resist- 
ance depends  upon  (a)  the  presence  or  absence  of  teeth  and  {b)  the 
direction  of  the  line  of  fracture.  If  teeth  are  present  in  the 
posterior  fragment  as  well  as  in  the  maxilla,  the  upward  pull  is 
resisted  irrespective  of  the  direction  of  the  line  of  fracture.  If  the 
fragment  is  without  teeth  or  possesses  only  teeth  which  are  un-» 
opposed  by  maxillary  teeth,  a displacement  upwards  and  forwards 
will  occur,  provided  that  the  line  of  fracture  does  not  resist  the 
movement.  To  make  this  statement  clear,  attention  is  drawn  to 
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the  diagram  (fig.  845).  If  the  break  takes  the  form  (a),  (5),  or  (c), 
the  upward  and  forward  pull  is  resisted  by  the  anterior  fragment, 
but  when  the  break  is  as  shown  in  (d),  there  is  no  resistance  to  the 
upward  and  forward  movement  and  considerable  displacement 
follows  (see  fig.  846). 


Fig.  846.  —Fracture  through  the  region  of  the  second  molar,  showing  marked 
upward  displacement  of  the  posterior  fragment. 


An  instructive  case  is  shown  in  figs.  847  to  849.  The  jaw  was 
struck  in  the  locality  of  the  left  molar  teeth.  The  bone  was  frac- 
tured on  the  left  side  about  the  region  of  the  third  molar  and  on 
the  right  side  in  the  position  of  the  premolars.  In  both  fractures 
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th©  break  of  continuity  took  the  form  of  a curve,  as  shown  in  the 
diagram  (fig.  847).  Both  the  posterior  fragments,  which  were 


Fig.  847.' — The  arrows  indicate  the  direction  of  force  exerted  by  the  muscles 
attached  to  the  posterior  fragment. 


Fig.  848.1 
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without  teeth,  swung  forwards  and  slightly  upwards,  followung  the 
direction  of  the  curves,  the  combined  forward  movement  pushing 
the  central  fragment  well  forwards  so  that  the  patient  presented 
a condition  of  inferior  protrusion.  The  skiagrams  of  this  case  are 
shown  in  figs.  848  and  849. 

Fractures  in  the  molar  region  are  often  due  to  direct  violence, 
the  force  of  the  blow  driving  one  of  the  fragments  inwards.  In 


Fig.  849. i 


such  cases  the  forward  movement  of  the  posterior  fragment  and 
the  deviation  of  the  anterior  fragment  to  the  injured  side  result 
in  an  overlap  of  the  fragments,  which  is  at  times  extremely  difficult 
to  control  in  consequence  of  the  action  of  the  superior  constrictor 
of  the  pharynx.  This  muscle  has  an  attachment  to  the  mandible 
immediately  above  the  posterior  extremity  of  the  mylo-hyoid  ridge, 
and  each  act  of  swallowing  exerts  an  upward  and  inward  drag  on 
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the  posterior  fragment.  When  the  posterior  fragment  lies  internal 
to  the  anterior,  the  “ drag  ” can  be  observed  if  the  patient  is  made 
to  close  the  mouth  and  swallow.  When  the  posterior  fragment 
lies  external  to  the  anterior,  the  inward  and  upward  movement  is 
prevented  by  contact  with  the  anterior  fragment,  in  other  words, 
the  movement  of  the  fragment  is  controlled. 

Fractures  of  the  ramus  are  generally  accompanied  by  much 
swelling,  but  usually  the  displacement  is  slight.  With  transverse 
fractures,  the  upper  fragment,  to  which  the  temporal  muscle  is 
attached,  moves  a little  forward,  while  the  lower  fragment  moves 
a little  backwards  and  inwards. 

In  fractures  of  the  neck  of  the  condyle  the  mandible  is  drawn 
upwards  on  the  injured  side  and  also  over  to  that  side,  the  condyle 
being  drawn  forward  on  the  eminentia  articularis  by  the  external 
pterygoid  muscle.  The  distal  molar  teeth  on  the  injured  side  are 
in  contact,  the  remaining  teeth  being  separated.  This  mal-occlusion 


Injured 
side 

Fig.  850.3 

is  brought  about  as  follows  : The  upward  pull  of  the  muscles  on 
the  injured  side  brings  the  external  aspect  of  the  outer  cusps  of 
the  lower  teeth  hard  against  the  inner  aspect  of  the  outer  cusps  of 
the  upper  teeth ; a continuation  of  the  upward  movement  tends  to 
rotate  the  jaw  around  these  points  of  contact,  as  shown  in  the 
diagram  (fig.  850). 

When  both  condyles  are  fractured,  the  mouth  is  “ gagged  ” 
open  on  the  posterior  teeth,  producing  a condition  of  “ open  bite.” 

When  the  coronoid  process  is  fractured,  there  is  no  displace- 
ment with  the  teeth  in  occlusion,  but,  on  opening  the  mouth,  the 
mandible  may  deviate  away  from  the  injured  side  owing  to  the 
unopposed  action  of  the  temporal  muscle  on  the  uninjured  side. 

A severe  blow  on  the  chin  may  fracture  the  mandible  in  the 
incisor  region  on  the  one  side  and  through  the  ramus  on  the  other 
side.  A typical  instance  is  shown  in  figs.  851  and  852.  On  the 
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left  side  the  bone  was  fractured  in  the  position  of  the  canine  in 
an  obhque  direction,  and  on  the  right  side  the  ramus  was  split  in 
a vertical  direction.  The  displacement  in  this  type  of  injury  is 
as  follows:  The  left  fragment  passes  to  the  right;  the  central 


Fig.  851.1 


fragment  is  rotated  so  that  the  anterior  end  is  displaced  downwards 
and  the  posterior  end  upwards.  The  depressors  of  the  jaw  being 
attached  to  the  anterior  end  of  the  fragment,  and  the  elevators 
being  attached  to  the  posterior  end  the  pull  of  each  set  of  muscles 
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is  in  opposed  directions,  and  the  fragment  is  rotated  at  the  area  of 
contact  between  the  last  molars. 

With  severe  injuries,  such  as  those  caused  by  a kick  from  a 
horse,  the  jaw  is  often  fractured  in  several  directions,  the  force 


Fig.  852.1 


and  direction  of  the  blow  being  a potent  factor  in  determining  the 
degree  of  displacement.  As  an  example  the  case  shown  in  figs.  853 
and  854  may  be  quoted.  The  injury  was  due  to  a mule  kick  in  the 
region  of  the  first  molar  on  the  left  side. 


Fig.  853.1 


The  bone  injuries  were  : (1)  A fracture  near  the  mid-line  run- 
ning downwards  and  backwards  to  the  lower  border  of  the  bone ; 
(2)  a vertical  fracture  between  the  first  and  second  molars;  (3)  a 
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horizontal  fracture  connecting  the  two  vertical  fractures  (soe  fig. 
855).  There  was  practically  no  comminution  of  the  bone.  In  this 
case  the  left  lateral  fragment  had  swung  forwards  and  upwards, 
and,  owing  to  the  backward  displacement  of  the  central  fragment 
the  first  molar  was  lying  on  the  inner  side  of  the  second  molar. 


Fig.  854.1 


The  right  lateral  fragment  had  swung  over  to  the  left  and  was 
slightly  depressed. 

(v)  Complications. — The  principal  immediate  complications  in 
fractures  of  the  mandible  are  extensive  bruising  of  the  soft  tissues 
with,  in  a few  cases,  considerable  laceration.  Haemorrhage  is  in 


some  cases  troublesome  and  seems  to  occur  most  frequently  in 
fractures  about  the  angle.  It  is  probably  due  to  the  artery  being 
torn  and  not  completely  divided.  In  rare  instances  a traumatic 
aneurism  forms,  and  necessitates  the  ligature  of  the  external  carotid. 
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The  fracture  may  be  assooiated  with  a dislocation  of  the  temporo- 
mandibular articulation  and  occasionally  with  a fracture  of  the  bafie 
of  the  skull. 

(vi)  The  Healing  of  Fractures  of  the  Mandible. — Repair  of  the 
fractured  mandible  takes  place  in  a manner  similar  to  repair  of 
long  bones.  Briefly,  the  stages  are  as  follows:  — 

(1)  The  fractured  ends  are  surrounded  with  a coagulated  mass 
of  leucocytes,  blood  and  exudation  from  the  vessels  in  the  neigh- 
bourhood. 

(2)  The  coagulum  is  invaded  by  cells — polynuclear  from  the 
surrounding  soft  tissues,  fibroblastic  from  the  periosteum  and 
medulla. 

(3)  The  coagulum  is  in  time  replaced  by  tissue  derived  from  the 
periosteum  and  medulla.  This  tissue  is 

(4)  Converted  into  cartilage  (in  cases  where  the  callus  is  small 
this  stage  may  be  lacking). 

(5)  The  cartilaginous  tissue  is  converted  into  osteoid  callus,  i.e., 
the  cartilage  cells  are* modified  into  bone  corpuscles  with  a deposit 
of  calcareous  salts  in  the  matrix  leading  to  the  formation  of 
imperfect  bone. 

(6)  The  imperfect  bone  is  in  time  replaced  by  lamellar  bone. 
This  last  stage  is  seen  in  fig.  880. 

In  simple  fractures  osseous  union  is  usually  complete  in  six 
weeks,  but  in  cases  where  the  treatment  has  been  delayed,  or  there 
has  been  difficulty  in  reducing  the  fragments,  union  may  not  be 
complete  in  less  than  eight  or  ten  weeks.  In  cases  of  doubt  a 
skiagram  should  be  obtained. 

(vii)  Treatment. — The  treatment  of  fractures  of  the  mandible 
consists  in  (1)  control  of  the  sepsis ; (2)  reduction  of  the  displace- 
ments; (3)  immobilization  of  the  fragments. 

As  soon  as  the  patient  comes  under  treatment  the  mouth  should 
be  frequently  irrigated  with  peroxide  of  hydrogen  (2  vols.),  and  the 
gums  swabbed  once  a day  with  a 2 per  cent,  solution  of  iodine  in 
alcohol,  and  the  fracture  rested  with  a skull  and  mandibular  splint 
(fig.  856). 

The  apparatus  consists  of  a skull  cap  woven  out  of  thick 
mercerised  cotton  and  bordered  by  a rim  of  braid  about  three- 
quarters  of  an  inch  wide.  Hooks  are  fitted  on  each  side,  two  being 
placed  in  front  and  one  behind.  The  mandibular  splint  is  made  of 
metal,  the  ends  of  the  splint  being  turned  over  to  form  catches. 
The  skuU  and  mandibular  sections  are  united  by  cord  or  tape  and, 
according  to  the  pressure  exerted,  either  an  upward  or  a backward 
pull  can  be  obtained. 
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If  a skull  and  mandible  splint  is  unobtainable,  a temporary  rest 
splint  of  gutta-peroha  can  be  substituted.  A piece  of  gutta-percha 
* is  cut  similar  in  shape  to  that  shown  in  fig.  857,  and  is  softened  in 


Fig.  856.1 


hot  water;  the  part  (a)  is  placed  under  the  chin,  the  two  ends  (al) 
being  bent  upwards  over  the  rami ; the  portion  (h)  is  then  bent  round 
as  shown  in  fig.  858.  Several  holes  should  be  made  to  allow  of 


Fig.  857. 


evaporation ; the  splint  should  be  lined  with  cotton-wool  and  held 
in  position  with  a four-tailed  bandage. 


1 From  British  Dental  Journal. 


772 


DENTAL  SURGERY  AND  PATHOLOGY 


Skiagrams  should  be  obtained,  and  as  soon  as  his  condition 
permits  the  patient  should  be  given  an  anaesthetic.  If  the  ex- 
tractions are  likely  to  be  difficult,  anaesithesia  should  be  induced  by  • 
the  administration  of  chloroform  and  ether,  followed  by  pure 
chloroform.  Before  the  operation  is  commenced  the  tongue  should 
be  brought  under  control  by  suitable  means,  and,  during  the  opera- 
tion, care  should  be  taken  to  control  the  haemorrhage. 

Teeth  bordering  on  the  line  of  fracture  or  communicating  with 
the  fracture  should  be  removed  as  well  as  any  septic  teeth  which 
may  be  present.  The  removal  of  the  teeth  in  the  region  of  the 
fracture  is  considered  by  some  practitioners  to  be  an  imnecessary 
step,  but  in  my  opinion  it  is  essential  treatment.  When  the  line 
of  fracture  passes  through  the  socket  of  a tooth  the  periosteum  of 
the  root  is  detached  and  a pocket  is  formed  which  becomes  filled 
with  septic  matter.  The  periosteum  covering  that  part  of  the  root 
is  destroyed,  and  a permanent  “pocket”  is  formed  from  which 
infection  is  constantly  passing  to  the  fractured  area.  The  removal 


Fig.  858. 


of  the  tooth  or  teeth  eradicates  this  focus  of  infection  and  rapid 
healing  follows.  A perusal  of  the  records  of  the  cases  quoted  in 
the  following  pages  will  convey  an  idea  of  the  results  obtained  by 
free  extraction  of  the  teeth  in  the  region  of  fracture.  But  the  best 
evidence  in  favour  of  this  method  of  treatment  is  to  be  found  in 
a study  of  cases  of  delayed  union.  The  skiagrams  of  many  of  these 
cases  show  the  roots  of  teeth  in  the  line  of  fracture,  and  the  removal 
of  the  teeth  is  invariably  followed  by  rapid  healing  of  the  fracture. 

The  immobilization  of  the  fragments  is  usually  carried  out  by^ 
means  of  interdental  splints  or  wiring. 

(1)  The  Interdental  Wire  Splint. — This  splint,  which  bears  the 
name  of  Hammond,  is  made  of  wire  encircling  the  lingual  and 
labial  sides  of  the  teeth,  the  individual  teeth  being  wired  to  the 
splint  (fig.  859).  The  splint  is  difficult  to  adjust,  and  the  wire 
ligatures  hurt  the  gum  margin.  It  cannot  easily  be  kept  clean 
and  cannot  be  relied  upon  to  immobilize  the  fracture. 

(2)  The  Metal  Cap  Splint. — This  splint  consists  of  a metal  cap 
fitted  accurately  to  the  teeth  and  is  fixed  into  position  by  means 
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of  oxyphosphate  of  copper  cement.  A double  cap-splint  embracing 
botih  upper  and  lower  teeth  is  the  most  reliable  of  all  the  types  of 
splints  (see  figs.  860  and  861). 

At  the  Croydon  War  Hospital,  where  considerable  experience 
has  been  gained  in  the  construction  of  this  type  of  splint,  the 
procedure  is  as  follows:  — 

(a)  Accurate  impressions  of  the  teeth  are  obtained  in  “ Stent  ” 
composition. 


Fig.  859. 


Fig.  860. 


(b)  The  caps  are  made  of  Victoria  metal  and  are  cast.  In  cast- 
ing the  metal  a plentiful  supply  of  flux  is  employed  and  care  is 
taken  not  to  overheat  the  metal. 

(c)  The  splint  is  made  in  sections;  for  example,  in  a case  where 
the  teeth  have  been  removed  from  the  line  of  fracture,  separate  caps 
are  made  for  the  teeth  in  the  two  fragments. 
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(d)  The  model  of  the  splint  is  made  in  wax  (No.  8 thickness-), 
the  wax  being  carefully  pressed  between  the  teeth  and  extended 
as  far  as  the  gum  margin. 

(e)  The  caps  are  adjusted  to  the  teeth,  care  being  taken  to  see 
that  the  occlusion  is  correct.  The  fracture  is  reduced,  and  the 
position  of  the  caps  fixed  with  composition. 

(/)  The  sections  of  the  splints  are  soldered  together  with  silver 
solder,  connecting  bands  of  wire  being  used  if  necessary. 

{g)  The  splint  is  finally  adjus-ted  in  the  mouth,  the  fracture 
reduced,  and  the  splint  fixed  with  oxy-phosphate  of  copper  cement. 


Fig.  861. 


In  cases  where  the  displacement  is  marked,  reduction  must  be 
carried  out  by  easy  stages  (see  p.  775). 

(3)  The  Gunning  splint  (fig.  862)  consists  of  vulcanite  caps  joined 
by  supports,  and  constructed  to  fit  both  the  maxillary  and  the 
mandibular  teeth  or  gums.  When  the  splint  is  in  position  a skull 
and  mandibular  splint  or  a four-tailed  bandage  is  applied.  With  this 
type  of  splint  the  fractured  jaw  is  fixed  between  the  mandibular 
splint  outside  and  the  cranium.  The  Gunning  splint  is  useful  in 
cases  where  the  patient  is  edentulous  or  possesses  few  teeth. 

In  many  cases  a combination  of  metal  caps  and  vulcanite  is 
found  very  useful.  There  are  many  other  types  of  splint,  but  the 
experience  gained  from  the  treatment  of  war  injuries  has  shown 


Fig.  863. 

operators  preferring  different  methods.  The  method  adopted  in  the 
following  cases  gives  excellent  results:  — 

In  the  case  shown  in  fig.  851  a double  metal  cap  splint  was 
fixed  to  the  maxillary  teeth  and  the  teeth  on  the  left  side  of  the 
mandible,  a single  cap  splint  being  fixed  to  the  teeth  on  the  right 
side  of  the  mandible  with  studs  soldered  to  the  mesial  end.  On 
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that  the  best  results  are  obtained  with  either  the  metal  cap  splint 
or  the  Gunning  splint. 

The  Gradual  Reduction  o'f  Displacements. — The  gradual  reduc- 
tion of  a fracture  may  be  carried  out  in  a variety  of  ways,  different 


Fig.  862. 
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the  double  cap  splint  studs  were  fixed  immediately  above  the 
position  of  the  studs  on  the  lower  splint.  Upward  traction  was 
exerted  on  the  displaced  fragment  and  a ligature  of  wire  bound 
round  the  studs  (fig.  863).  Additional  traction  was  exerted  each 
day  until  the  displacement  was  overcome.  In  this  case  the  frag- 
ment was  rotated  into  position,  the  rotation  taking  place  at  the 
contact  between  the  last  molar  teeth. 

In  a few  cases  it  is  advisable  to  reduce  the  fracture  before 
removing  the  teeth.  This  method  was  adopted  ^in  the  case  shown 
in  figs.  853  and  854. 

The  model  of  the  mouth  was  obtained  with  extreme  difficulty. 
The  teeth  present  were  : - — 

876  4321  1 1 34  678 
8765432  | 23456';  8 

The  case  was  treated  as  follows : A splint  was  constructed  which 
firmly  capped  the  premolars  and  molars  on  the  right  side  and  the 


Fig.  864.1 


second  and  third  molars  on  the  left  side ; the  two  caps  were  joined 
with  a screw  extension  (fig.  864),  the  force  being  exerted  to  push 
the  left  fragment  outwards  and  allow  the  central  fragment  to  move 
forwards.  The  apparatus  was  adjusted,  and  six  days  later  the 
displacement  had  been  reduced  so  that  the  second  molar  only  just 
overlapped  the  first  molar.  The  following  teeth  were  then  removed, 

7 2U  1 S 
2 j 2 “ 67 

and  three  days  later  a metal  Gunning  splint  was  fixed  in  position. 


1 From  Brituh  Dental  Journal. 
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At  the  end  of  three  months  there  was  firm  osseous  union  with  the 
teeth  in  good  position  (fig.  865). 

In  this  case  complete  reduction  was  not  carried  out  because  it 
was  clear  from  the  skiagram  that  the  first  and  second  molars  were 
in  the  line  of  fracture  and  would  have  to  be  removed. 

In  treatment  there  is  always  a difficulty  in  controlling  the 
posterior  fragment,  and  in  the  above  described  case  the  only  avail- 
able fixed  point  was  the  third  molar,  whose  stability  is  not  always 
to  be  relied  upon  owiag  to  the  shape  otits  roots.  It  has  also  been 
observed  that,  if  the  posterior  fragment  overlaps  the  anterior  frag- 
ment, union  generally  follows,  the  anterior  fragment  acting  as  a 
resistance  against  the  inward  pull  of  the  superior  constrictor  and 
mylo-hyoid  on  the  posterior  fragment. 


Fig.  865.1 


Wiring  of  the  Fragments. — In  a few  cases  where  the  fragments 
cannot  be  controlled  by  means  of  interdental  splints,  immediate 
wiring  of  the  fragments  may  be  adopted. 

Simple  fractures  of  the  mandible  if  properly  treated  should 
repair  within  three  months,  and  if  at  the  end  of  that  period  union 
has  not  occurred  the  case  must  be  regarded  as  one  of  “ delayed 
union.”  When  there  is  delayed  union  there  are  three  possible 
issues,  namely:  — 

(1)  Osseous  union. 

(2)  Union  by  a band  of  dense  fibrous  tissue,  the  fracture  having 
a slight  “ give.” 

(3)  Non-union,  the  fragments  being  freely  movable. 


1 From  British  Dental  Journal. 
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Tlie  commonest  cause  of  delayed  union  is  the  presence  of  septic 
teeth  in  the  line  of  fracture.  An  example  i&  shown  in  fig.  866.  The 
skiagram  was  taken  three  months  after  injury.  The  removal  of  the 
affected  teeth  was  followed  by  rapid  union. 

Occasionally  the  infection  from  the  teeth  leads  to  extensive 
rarefaction  of  the  bone,  or,  if  the  infection  is  mild  in  type,  to  a 


Fig.  866.1 — Skiagram  of  a case  of  ‘'delayed  union”  showing  the  root 
of  a tooth  in  the  line  of  fracture. 


sclerosis  of  the  margin  of  the  fragments.  Both  of  these  conditions 
result  in  non-union. 

Another  cause  of  delayed  union  is  the  presence  of  a thin  layer 
of  necrosed  bone  between  the  fragments.  Skiagrams  ’of  recent 
fractures  sometimes  show  a thin  detached  portion  of  bone  betwe'en 
the  fragments.  This  thin  layer  of  bone  may  become  infected  and 
necrosed  and  so  lead  to  non-union. 


^ From  British  Dental  Journal. 
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Imperfeot  reduction  of  fractures  with  considerable  overlapping 
of  the  fragments  leads  to  prolonged  delay,  and  so  also  does  non- 
immobilization of  the  fragments.  The  latter  condition  cannot 
always  be  prevented  where  teeth  are  absent.  In  fractures  posterior 
to  the  last  molar  tooth  the  constant  movement  of  the  fragment  by 
the  superior  constrictor  of  the  pharynx  is  a common  cause  of  delayed 
or  even  non-union. 

Even  where  the  fragments  have  been  immobilized  and  danger 
from  sepsis  has  been  quickly  eliminated  union  is  at  times  delayed. 
This  is  possibly  due  to  defective  power  of  repair  on  the  part  of  the 
individual.  It  has  been  suggested  that  in  such  cases  there  is 
defective  calcium  metabolism,  and  the  administration  of  thyroid 
extract  has  been  advised,  but  this  drug  has  been  tried  at  the 
Croydon  War  Hospital  without  any  trace  of  improvement. 

With  diabetics  or  where  there  is  a history  of  syphilis  union  is 
at  times  delayed. 

In  cases  of  non-union,  sepsis,  if  present,  should  be  removed, 
and  when  the  tissues  have  thoroughly  recovered,  the  ends  of  the 
bone  should  be  freshened  sufficiently  to  expose  the  medulla  and 
the  fragments  approximated  and  immobilized  either  by  means  of 
interdental  splints  or  by  a wire  suture  through  the  bone. 

Mal-union. — Where  the  occlusion  is  only  slightly  deranged,  the 
simple  operation  of  ‘ ‘ cutting  in  the  bite  ’ ’ will  often  suffice  to 
correct  the  mal-occlusion.  In  fractures  about  the  last  molar  tooth 
and  in  fractures  of  the  ramus  the  mouth  may  remain  gagged  on 
the  posterior  teeth  which  will  need  to  be  removed  in  order  to  bring 
the  remaining  teeth  into  occlusion.  Failure  to  reduce  the  fragments 
correctly  may  result  in  marked  deformity.  For  example,  in  frac- 
tures behind  the  last  standing  tooth,  the  posterior  fragment  may 
swing  forward  and  the  covering  muco-periosteum  come  into  contact 
with  the  upper  teeth.  Discomfort  and  perhaps  ulceration  of  the 
soft  tissues  follows.  The  patient,  in  order  to  avoid  the  discomfort, 
involuntarily  brings  the  jaw  over  to  the  injured  side  and  the  face 
becomes  markedly  deformed.  In  other  words,  the  patient  acquires 
a “ bite  of  comfort  ” at  the  expense  of  his  personal  appearance. 
A similar  condition  is  seen  in  fractures  of  the  molar  region  where 
the  anterior  fragment  has  moved  to  the  injured  side  and  union  has 
followed.  An  attempt  to  bring  the  mandible  over  to  the  uninjured 
side  is  resisted  because  the  soft  tissues  covering  the  ramus  would 
then  come  into  contact  with  the  upper  teeth. 

The  treatment  consists  in  the  removal  of  one  or  more  of  the 
maxillary  molars  on  the  injured  side,  the  patient  being  encouraged 
to  use  the  teeth  on  the  uninjured  side.  In  some  cases  the  upward 
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movement  of  an  edentulou&  pO'Sterior  fragment  is  so  extreme  that 
the  fragment  lies  external  to  the  alveolar  process  of  the  maxilla. 
In  such  cases  extraction  of  the  teeth  is  not  always  sufficient  to  bring 
about  union,  and  it  is  necessary  to  cut  away  the  bone  freely  includ- 
ing the  tuberosity.  If  the  mal-union  is  of  long  standing,  it  may  be 
necessary  to  train  the  mandible  into  position,  either  by  means  of 
an  engaging  flange,  or  by  means  of  stretching  splints.  An  engaging 
flange  is  an  apparatus  adjusted  to  the  teeth  in  such  a manner  as 
to  cause  the  teeth  to  occlude  in  a normal  position. 

The  stretching  splint  is  made  as  follows  : — 

(1)  Metal  caps  are  adjusted  to  the  maxillary  and  the  mandibular 
teeth. 

(2)  The  maxillary  splint  is  covered  with  a layer  of  soft  com- 
position. A grip  of  the  mandibular  teeth  on  the  injured  side  is 
obtained  and  as  the  mouth  closes  the  mandible  is  firmly  brought 
over  to  the  uninjured  side. 

(3)  The  splints  are  soldered  together;  the  upper  cap  is  placed 
in  position  and  the  mandible  guided  into  the  lower  splint. 

(4)  The  mandible  is  retained  in  this  position  until  the  patient 
can  easily  bring  the  teeth  in  and  out  of  the  splint. 

(5)  The  splints  are  unsoldered  and  the  mandible  is  brought  over 
still  further  to  the  uninjured  side,  the  operation  being  repeated  until 
the  correct  position  is  obtained. 

(B)  FEACTUEES  OF  THE  MAXILLA 

Fractures  of  the  maxilla  are  generally  caused  by  great  violence. 
Frequently  the  bone  is  comminuted,  and  adjacent  bones,  such  as 
the  malar  and  nasal,  are  implicated.  When  the  impacting  force 
strikes  the  bridge  of  the  nose  in  a downward  direction,  a transverse 
fracture  of  both  maxillae  may  result^  the  line  of  fracture  passing 
high  up  and  involving  the  infra-orbital  plate.  In  such  cases  the 
whole  maxilla  can  be  moved  “ en  masse,”  and  there  is  extreme 
eochymosis  of  the  soft  tissues.  This  type  of  fracture  not  infre- 
quently results  from  certain  aeroplane  accidents.  When  the 
machine  strikes  the  ground,  the  pilot’s  head  is  jerked  forward  and 
his  face  comes  into  contact  with  the  lower  part  of  the  frame  of  the 
observing  screen.  If  the  impact  is  received  on  the  lower  part  of 
the  maxilla,  multiple  fracture  of  the  lower  portion  of  the  bone 
results. 

Separation  of  the  two  halves  of  the  maxilla  in  the  median  line 
has  been  recorded.  Lastly,  fracture  of  portiojis  of  the  alveolar 
process  and  of  the  tiihcrosity  occasionally  occur  during  the  extraction 
of  teeth. 
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The  complications  encountered  are  very  similar  to  those  met 
with  in  fractures  of  the  mandible,  but  haemorrhage  is  generally  more 
severe.  At  times  the  infra-orbital  nerve  is  permanently  injured. 

Method  of  Union. — Repair  in  the  fractured  maxilla  appears  to 
be  invariably  of  a fibrous  and  not  osseous  character.  I have 
examined  many  cases  and  have  been  unable  to  satisfy  myself  that 
osseous  union  has  actually  occurred  in  any  of  them. 

Treatment. — In  transverse  fractures  above  the  level  of  the  roots 
of  the  teeth,  the  maxilla  should  be  rested  by  means  of  a double 
metal  cap  splint,  which  should  be  retained  in  positionawith  the  aid 
of  a skull  and  mandibular  apparatus. 

Another  method  is  to  cover  the  maxillary  teeth  with  a metal 
cap,  attaching  to  the  sides  of  the  cap  stout  wires  bent  so  as  to 
clear  the  angles  of  the  mouth  and  to  lie  along  the  outer  side  of  the 
cheeks.  The  wires  are  then  attached  to  a skull  splint. 

In  multiple  fractures  through  the  alveolar  portion  of  the  bone, 
the  teeth  involved  should  be  removed  and  a Gunning  splint  used 
until  repair  has  taken  place. 

The  removal  of  the  teeth  must  be  carried  out  with  extreme  care. 
It  is  often  a useful  plan  to  grasp  the  tooth  next  to  the  one  to  be 
removed  with  a pair  of  forceps  and  exert  pressure  in  an  upward 
direction  during  the  extraction.  If  this  precautidn  is  not  taken 
undue  laceration  of  the  parts  may  occur.  At  times  the  teeth  are 
more  easily  removed  by  exerting  force  in  a lateral  direction  with 
a straight  elevator,  and  if  the  muco-periosteum  is  unduly  adherent 
it  should  be  pared  off  with  suitable  instruments. 

When  there  is  considerable  comminution  of  the  teeth  the  muco- 
periosteum  should  be  raised  from  the  outer  aspect  of  the  bone  and 
a view  obtained  of  the  alveolar  process ; the  broken  fragments  can 
then  be  easily  removed  together  with  loose  pieces  or  sharp  edges  of 
bone,  the  muco-periosteum  being  brought  together  with  sutures. 

In  the  maxilla  the  line  of  fracture  may  run  immediately  above 
the  roots  of  the  molars,  the  whole  segment  of  bone  being  detached. 
Union  under  these  conditions  does  not  occur,  and  it  is  better  to 
remove  the  whole  segment.  The  muco-periosteum  is  first  reflected 
from  both  sides  of  the  bone  and  the  detached  portion  carefully 
dissected  out,  the  edges  of  the  soft  tissues  being  brought  together 
with  sutures. 

The  rapidity  of  the  recovery  of  patients  with  severe  multiple 
fracture  of  the  maxilla,  when  the  teeth  are  removed,  is  remarkable. 
Moreover,  the  teeth  if  retained  are  of  no  value  for  mastication,  the 
bone  around  them  is  liable  to  necrose,  and  the  maxillary  sinus  to 
become  infected. 
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(2)  Gunshot  Injuries  of  the  Jaws 

In  times  of  peace,  gunshot  injuries  of  the  jaws  are  of  rare  occur- 
rence and  are  mostly  met  with  in  men  under  military  training.  As 
these  injuries  will  in  the  future  come  more  and  more  under  the  care 
of  the  dental  surgeon  it  is  necessary  that  he  should  possess  some 
•knowledge  of  their  nature  and  the  best  methods  of  treatment. 

In  gunshot  injuries  of  the  jaws  there  is  frequently  considerable 
loss  of  tissue  and  much  comminution  of  the  bone,  and  in  these 
respects  they  differ  from  the  jaw  injuries  ordinarily  met  with  in 


Fig.  867.1 


civilian  practice.  The  damage  to  the  bone  would  seem  in  some 
measure  to  be  governed  by : — 

(1)  The  Type  of  Missile. — A bullet  tends  to  comminute  the  bone 
into  smaller  fragments  than  “ shrapnel.” 

(2)  The  Velocity  of  the  Missile. — The  higher  the  velocity  the 
greater,  as  a rule,  the  degree  of  comminution. 

(3)  The  Angle  of  Impact. — A bullet  which  strikes  the  bone  at  a 
right  angle  cuts  away  the  bone  in  its  course,  but  does  not  necessarily 
cause  extensive  comminution  of  the  remaining  fragments.  An 
example  is  shown  in  fig.  867.  The  bullet  struck  the  bone  at  a right 


1 From  British  Dental  Journal. 


FRACTURES  OF  THE  JAWS 


783 


angle  near  tiie  lower  border  and  carried  away  the  portion  below  the 
tooth.  The  tooth  remained  in  position,  being  firmly  wedged  in 
place  by  the  approximation  of  the  fragments.  If  a bullet  strikes 
the  bone  at  an  oblique  angle  widespread  comminution  is  caused, 
but  there  is  little  loss  of  tissue.  An  example  is  shown  in  figs.  868 
and  869.  The  bullet  entered  the  lower  lip  one  inch  to  the  right  side 
of  fhe  mid-line  and  came  out  on  the  left  side  near  the  level  of  the 
hyoid  bone  at  a point  midway  between  the  angle  of  the  jaw  and  the 


Fig.  868. i 


symphysis.  The  mandible  was  therefore  hit  at  a very  oblique  angle, 
and  the  bullet  took  a slightly  downward  course.  The  bone  was 
fractured  in  a vertical  direction  between  the  right  central  and  lateral 
incisors,  the  comminution  extending  beneath  the  5'432i  jT^. 

The  photograph  of  the  patient  shown  in  fig.  870  depicte  the 
entrance  and  exit  wounds,  the  former  being  on  the  cheek.  It  would 
seem  from  the  direction  taken  by  the  bullet  that  the  lower  border 
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of  the  mandible  was  little  more  than  grazed,  yet  the  concussion 
was  sufficient  to  comminute  the  bone  in  the  manner  shown  in 
fig.  871. 


Fig.  870.1 

(4)  The  Character  of  the  Bone  receiving  the  Impact. — The 
harder  the  bone  the  greater  the  degree  of  comminution.  A missile 
which  strikes  the  hard  compact  tissue  of  the  lower  part  of  the  body 
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of  the  bone  will  cause  naore  comminution  than  one  which  strikes 
the  alveolar  process. 

Treatment 

(1)  General  Jjincs  of  Treatment. — The  healing  of  gunshol  • 
injuries  is  in  a great  measure  dependent  upon  the  presence  and 
extent  of  a septic  condition  in  the  region  of  the  fraoture,  and  the 
rate  of  healing  will  be  largely  measured  by  the  duration  of  the 
sepsis.  The  general  lines  of  treatment  to  be  adopted  are  briefly  as 


follows : With  much  laceration  and  suppuration  of  the  soft  parts, 
the  first  object  should  be  to  clean  the  parts  and  remove  the  sepsis. 
For  this  purpose  chloramine  and  eusol  are  very  efficacious,  and  the 
rapidity  with  which  wounds  will  clear  up  when  treated  with  these 
preparations  is  very  remarkable.  The  mouth  is  frequently  irrigated 
with  peroxide  of  hydrogen  (2  vols.),  and  the  gums  swabbed  once  a 
day  with  a 2 per  cent,  solution  of  iodine  in  alcohol.  Skiagrams  of 


Fig.  871. ^ 
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the  injured  area  are  next  obtained,  and  here  it  should  be  mentioned 
again  that  both  lateral  and  antero-posterior  views  are  necessary. 
The  next  stage  is  to  examine  the  patient  under  an  anaesthetic.  In 
cases  of  recent  injury  the  examination  has  often  to  be  delayed  until 
the  patient  has  sufificiently  recovered  from  the  shock  of  the  injury 
to  undergo  anaesthetization  with  safety.  The  anaesthetic  should  be 
administered  with  extreme  care  on  account  of  the  swollen  condition 
of  the  soft  parts,  and  the  slightest  interference  with  the  passage 
of  air  to  the  lungs  must  be  avoided.  Before  the  operation  is  com- 
menced the  tongue  should  be  brought  under  control;  this  is 
especially  necessary  if  the  tongue  is  partially  bound  down  by 
adhesions  or  if  a central  fragment  exists.  The  parts  are  next^ 
examined  in  order  to  ascertain  how  far  reduction  is  possible.  Teeth 
bordering  on  the  line  of  fracture,  or  communicating  with  the  fracture, 
are  then  removed,  as  well  as  any  septic  teeth  which  may  be  present. 
While  the  teeth  are  being  removed,  every  precaution  is  taken  to 
prevent  blood  passing  into  the  pharynx.  The  extractions  should  be 
carried  out  very  cautiously  and  with  as  little  violence  as  possible, 
the  teeth  being,  so  to  speak,  gradually  enticed  from  their  sockets. 
Sharp  edges  of  bone  left  after  the  removal  of  the  teeth  should  be 
trimmed  away  and  the  edges  of  the  muco-periosteum  brought  into 
apposition  by  sutures.  The  lacerated  tissues  of  the  cheek  and  lips 
should,  if  their  condition  permits,  be  brought  together.  ^ 

(2)  The  Approximation  of  the  Fragments. — To  obta;in  osseous 
union  it  is  essential  that  the  fractured  ends  of  the  mandible  should 
be  brought  into  contact,  or  that  living  bone  should  exist  in  the 
tissues  between  the  fragments  of  bone.  The  approximation  of  the 
fragments  will  result  in  a narrowing  of  the  arch  and  some  loss  of 
masticating  area,  but  the  masticating  area  can  be  restored  by 
properly  constructed  artificial  dentures.  Some  writers  who  place 
considerable  stress  on  correct  occlusion  of  the  teeth  maintain  that, 
if  the  fractured  ends  are  kept  apart,  fresh  bone  will  eventually 
bridge  the  gap.  There  is  nothing  in  pathological  teaching  or 

experience  to  support  this  view,  and  if  bone  cells  do  not  exist  in 
the  tissues  uniting  the  fragments  it  is  difficult  to  see  how  fresh 
bone  is  to  be  created.  The  cases  in  which  bone  has  been  observed 
to  form  have  probably' been  examples  of  comminution  of  the  tissues 
with  the  fragments  of  bone  remaining  and  forming  nuclei  for  bone 
growth.  Experience  shows  that  many  of  these  cases  end,  as  might 
be  expected,  in  fibrous  union.  The  choice  would  therefore  seem  to 
lie  between  a mandible  firmly  united  and  capable  of  bearing  the 
strain  of  an  efficient  denture,  or  the  teeth  in  correct  occlusion  on 
a base  not  capable  of  bearing  the  strain  of  mastication. 
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In  the  incisor  region  the  fragments  are  allowed  to  approximate, 
provided  that  the  narrowing  does  not  lead  to  marked  deformity  of 
the  face  and  disorganization  oi  the  occlusion.  An  example  may  be 
quoted  : — 

The  bullet  carried  away  the  bone,  as  shown  in  fig.  872.  The 


Fig.  872.1 


parts  were  approximated,  osseous  union  followed,  and  occlusion  of 
the  teeth  was  very  slightly  impaired  (fig.  873). 

In  the  molar  region  the  following  method  is  adopted : The  upper 
teeth  opposing  thq  teeth  of  the  posterior  fragment  are  removed, 


Fig.  873.1 


allowing  the  posterior  fragment  to  move  forwards  and  upwards, 
and  the  anterior  fragment  'to  swing  over  to  the  injured  side.  The 
following  method  is  pursued:  — 

Where  the  gap  is  email,  the  posterior  fragment  is  released,  and 
a splint  made  with  the  anterior  fragment  in  position.  Skiagrams 
are  then  obtained.  If  the  bony  parts  are  found  to  be  in  contact, 
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the  splint  is  fixed  in  position ; otherwise  the  anterior  fragment  is 
brought  across  until  contact  is  obtained.  The  mandible  may  thus 
be  mended  with  the  anterior  fragment  swung  over  to  the  injured 
side,  but  this  is  no  disadvantage  because,  with  the  removal  of  the 
splint,  there  is  a tendency  for  the  mandible  to  adjust  itself  to 
functional  activity,  provided  that  the  so-called  “ bite  of  comfort  " 
is  avoided  (see  p.  779). 

It  is  difficult  to  indicate  to  what  extent  the  fragments  may  he 
allowed  to  approximate  without  causing  undue  deformity,  and  it  .is 
probable  that  the  degree  of  approximation  which  is  safely  attainable 
differs  in  individual  cases.  Good  results  may  be  confidently  antici; 
pated  if  the  gap  is  less  than  half  an  inch,  and,  even  with  gaps  up 
to  three-quarters  of  an  inch,  approximation  may  prove  successful  in 
some  cases.  With  a wider  gap,  approximation  of  the  fragments 
must  give  way  to  bone  grafts  for  the  formation  of  an  osseous  bridge. 

(3)  Fixation  of  the  Fragments. — Splints  similar  to  those 
described  on  p.  773  should  be  used  to  fix  the  fragments.  The  splints 
should  be  adapted  as  soon  as  the  condition  of  the  tissues  permits, 
but  they  should  not  be  fixed  until  the  sepsis  is  completely  und-3r 
control. 

(4)  Ga'ses  illustrating  Methods  of  Treatment. — An  idea  of  the 
methods  to  be  adopted  and  the  results  to  be  antibipated  can  perhaps 
be  best  conveyed  by  an  account  of  typical  cases:  — 

(a)  Comminuted  Fracture  of  Incisor  Region. — A fracture  was 
caused  by  a machine-gun  bullet  which  struck  the  bone  on  the  lower 
border  in  the  region  of  the  left  premolars  and  passed  in  a slightly 
upward  direction  emerging  on  the  right  side  about  three-quarters  of 
an  inch  below  and  external  to  the  angle  of  the  mouth.  On  ad- 
mission three  weeks  after  the  injury  the  teeth  present  were:  — 

* ## 

87654321  | 12345678 
8765  I 5678 

There  was  considerable  induration  of  the  soft  tissues;  a sinus  was 
present  under  the  chin;  the  pulse-rate  was  102,  and  the  temperature 
100*40  Y.  The  bullet  had  carried  away  the  eight  anterior  teeth. 

The  skiagrams  of  the  patient  are  shown  in  figs.  874  and  875  and 
a diagram  of  the  fracture  in  fig.  876. 

The  following  teeth  were  removed:  — 

8 2 I 4 6 8 

8765  I 5 ■ 

The  suppuration  in  the  mouth  rapidly  disappeared,  the  frag- 
ments in  the  meantime  being  allowed  to  approximate.  A splint 
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Fig.  874.1 


875.1 
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was  adjusted  consisting  of  a vulcanite  cap  covering  the  lower  gums 
and  attached  to  a metal  cap  splint  on  the  upper  teeth.  The  con- 
dition of  the  bone  four  months  after  the  commencement  of  treat- 
ment is  shown  in  fig.  877. 

{h)  Fracture  of  the  Molar  Region  with  Loss  of  Tissue. — The 
following  case  is  quoted  because  it  is  an  excellent  illustration  of 
(1)  the  effects  of  the  glancing  shot  on  the  bone ; (2)  the  approxi- 
mation of  the  fragments  to  obtain  union ; (3)  fixation  in  a mal- 
position; and  (4)  readjustment  of  the  mandible  to  functional 
activity. 

The  bullet  entered  one  inch  behind  the  left  angle  of  the  man- 
dible and  emerged  through  the  right  side  of  the  bone  about  midway 
between  the  angle  and  the  symphysis  and  about  midway  between 
the  lower  border  of  the  bone  and  the  alveolar  border.  On  admission, 
one  month  after  injury,  there  was  a sinus  at  the  site  of  the  exit 
wound,  with  a purulent  discharge  and  a probe  passed  up  the  sinus 
met  bare  bone.  The  teeth  present  were:  — 

7G54321  I 1234567 
7^4321  I 12^67 

The  mouth  was  gagged  open  on  the  second  molars.  The  skiagram 
showed  comminution  of  the  bone  extending  backwards  to  the  second 
molar  and  forwards  to  the  canine  (fig.  878).  The  following  teeth 
were  removed^  : — 

876  I 
876543  I 

The  sinus  was  dilated  and  several  fragments  of  necrosed  bone 
were  removed.  The  fragments  were  allowed  to  approximate.  The 
left  fragment  passed  across  to  the  right,  and  the  right  or  posterior 
fragment  swung  forwards.  -A  skiagram  taken  at  this  stage  showed 
that  there  was  a gap  between  the  fragments.  A splint  was  then 
adjusted  and  the  left  fragment  brought  still  further  to  the  right  to 
obtain  contact  with  the  right  or  posterior  fragment.  Good  union 
followed  within  four  months  (fig.  879),  and  within  one  month  of  the 
removal  of  the  splint  the  teeth  on  the  left  side  of  the  mandible  were 
in  correct  occlusion.  A skiagram  (fig.  880)  taken  one  year  after 
the  injury  showed  perfect  union. 

(c)  Fracture  in  the  Region  of  the  Angle  and  Ramus. — In  many 
cases  the  patient’s  third  molars  have  not  erupted,  and  occasionally 
a fracture  passes  thiwugh  the  crypt  of  this  tooth.  For  this  type 
of  case  the  folio-wing  treatment  is  adopted  : In  the  mandible,  the 


' The  * denotes  that  the  tooth  was  unerupted. 
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Fro.  878.1 


Fig.  879.' — Skiagram  taken  just  previous  to  the  removal  of  , the  splint,  showing 
(a)  the  forward  movement  of  the  posterior  fragment,  (6)  the  deviation  of  the  anterior 
fragment  to  the  injured  side. 
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second  molar  is  removed  and  then  the  unerupted  third  molar.  The 
necessity  for  removing  the  second  molar  may  be  questioned,  but 
it  must  be  remembered,  firstly,  that  the  removal  of  the  third  molar 
alone  would  entail  considerable  injury  to  the  fractured  area  and, 
secondly,  that  the  removal  of  the  second  molar  allows  the  operation 
to  be  carried  out  with  a minimum  of  damage  to  the  bone.  In  the 
maxilla,  the  second  and  third  molars  are  removed  for  the  following, 
reason : Where  there  is  loss  of  tissue,  the  ramus  moves  forward  and 
the  soft  tissues  are  brought  into  contact  with  the  upper  teeth.  The 
result  is  that  the  patient,  in  order  to  obtain  a “bite  of  comfort,” 
involuntarily  brings  the  mandible  over  to  the  injured  side  and  the 


Fig.  880. — Skiagram  taken  one  year  after  the  injury,  with  dentures  in  position. 
The  “ imperfect  bone  ” has  been  replaced  by  lamellar  bone.  The  teeth  are  in 
correct  occlusion. 


teeth  are  not  in  occlusion;  further,  in  many  cases  definite  ulceration 
of  the  soft  tissues  follows.  The  removal  of  the  second  molar  avoids 
this  sequela.  If  the  third  molar  is  retained,  a similar  condition  is 
likely  to  follow  when  this  tooth  erupts. 

A patient  was  injured  on  July  1,  1916,  and  admitted  to  hospital 
on  July  13.  A bullet  had  entered  half  an  inch  above  the  right  ala 
of  the  nose  and  emerged  close  behind  the  angle  of  the  mandible 
on  the  same  side.  There  was  a deep  flesh  wound  at  the  point  of 
exit;  all  the  teeth,  with  the  exception  of  the  left  third  molars,  were 
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pres-ent;  there  was  no  mal-occlusion.  The  skiagram  showed  a 
severe  comminuted  fracture  of  the  mandible  and  a fracture  through 
the  maxilla  in  the  region  of  the  molars. 

The  diagram  (fig.  881)  will  help  to  convey  an  idea  of  the  extent 
of  injury  to  the  mandible.  The  greater  part  of  the  ramus,  as  shown 
by  the  shaded  area,  was  severely  comminuted;  the  portion  (a)  was 
displaced  backwards ; there  was  a fracture  running  from  the  sigmoid 
notch  downwards  and  backwards  to  the  posterior  border  of  the 
ramus;  a thin  layer  of  the  posterior  border  (6)  had  escaped 
comminution. 

At  the  operation  it  was  found  that  the  maxillary  first  molar  was 
fractured  into  three  pieces,  and  as  the  alveolar  process  carrying  this 
and  the  remaining'  molar  was  quite  loose  it  was  removed.  The 
mandibular  first  molar,  which  was  septic,  was  also  removed, 
together  with  the  second  molar  and  the  unerupted  third  molar.  The 
parts  were  frequently  irrigated,  and  the  patient  made  a complete 


recovery  by  October  15  when  the  occlusion  of  the  teeth  was  as 
shown  in  fig.  882. 

In  severe  comminuted  fractures  where  it  is  doubtful  whether  the 
tissue  remaining  is  sufficient  to  obtain  union,  the  mandible  should 
be  brought  into  correct  position  and  fixed  for  a period  of  at  least 
three  months.  Early  and  efficient  treatment  of  the  sepsis  produces 
exceedingly  good  results.  An  instance  is  given  below. 

The  patient  was  injured  September  11,  1916,  and  admitted 
October  2.  The  injury  was  caused  by  a fragment  of  shell  which 
struck  the  mandible  behind  the  right  angle.  The  mandible  had 
deviated  slightly  to  the  left;  there  was  considerable  swelling  in  the 
neighbourhood  of  the  wound  with  a sinus  freely  discharging  purulent 
pus.  The  skiagram  (fig.  883)  sliowed  a severe  comminuted  fracture 
of  the  right  ramus. 
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On  October  4 the  following  teeth  were  removed:  — 
876  I I 


The  sinus,  which  was  found  to  lead  direct  to  the  socket  of  the 
third  molar,  was  scraped  and  several  pieces  of  necrosed  bone  were 


Fig.  882.1 


Fig.  883.1 
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removed  through  the  wound  in  the  mouth.  The  wounds  continued 
to  discharge  freely,  and  it  was  not  considered  advisable  to  insert  a 
splint  until  October  26.  By  the  end  of  November  the  sinus  had 
closed,  and  on  December  7 the  splint  was  fixed  and  not  removed 
until  February  12,  when  union  was  complete  and  the  teeth  were 


Fig.  884. 


in  perfect  occlusion.  A skiagram  taken  at  this  date  is  shown  in 
hg.  884. 

In  cases  where  the  loss  of  tissue  is  considerable  the  fragments 
should  be  united  with  a bone-graft. 
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CHAPTER  XXX 

, Necrosis  of  the  Jaws 

Causes. — Signs  and  Symptoms — Diagnosis — Treatment 

Necrosis  affecting  the  jaws  may  be  limited  to  a small  fragment 
of  the  alveolar  process,  or  may  involve  the  greater  part  of  the  bone. 
Necrosis  is  more  common  in  the  mandible  than  in  the  maxilla,  on 
account  of  the  exposed  position  of  the  former,  its  smaller  blood 
supply  and  the  fact  that  it  is  composed  mainly  of  compact  tissue. 

(A)  CAUSES 

(a)  Bacterial  Poisons. — In  the  majority  of  cases,  necrosis  of  the 
jaws  is  the  result  of  septic  or  infective  processes  arising  in  connection 


Fig.  885. — Necrosis  of  the  mandible  involving  the  body  of  the  bone.  The 
necrosis  was  due  to  sepsis  in  connection  with  the  canine. 

with  the  teeth.  The  infection  may  reach  the  hone  via  the  teeth  or 
their  sockets,  and  examples  of  this  are  met  with  in  the  necrosis 
which  occasionally  follows  septic  periodontitis.  The  necrosis  may 
be  limited  to  the  alveolar  process,  or  may  involve  the  body  of  the 
bone  (fig.  885).  How  severe  a condition  can  arise  will  be  seen  from 
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the  - following  case  reported  by  W.  H.  Dolamore.^  It  occurred  in 
a little  boy,  aged  4,  and  arose  in  the  region  of  the  mandibular  left 
deciduous  molars.  A general  supporting  treatment  was  carried  out 
with  the  local  use  of  antiseptic  and  deodorant  mouth-washes.  At 
the  end  of  ten  months  the  necrosed  bone  was  removed,  and  the 
extent  of  the  disease  can  be  gleaned  from  fig.  886.  The  skiagram 
seen  in  fig.  887  shows  the  extent  to  which  new  bone  had  been  formed 
from  the  periosteum. 

A case  is  reported  by  Breward  Neale, ^ in  which  an  extensive 
necrosis  of  the  mandible  was  attributed  to  a dental  operation. 

“ The  patient,  a medical  man,  consulted  a dental  practitioner 
on  account  of  great  pain  from  a mandibular  right  canine  in  which 


Fig.  886.3 


the  pulp  was  exposed.  At  the  first  visit  the  pulp  was  dressed  with  ■ 
a devitalizing  agent;  at  the  second  visit  a portion  of  the  pulp  was 
extirpated;  at  the  third  visit  the  root  and  crown  were  filled,  but 
a flexible  drill  was  broken  in  the  canal.  The  position  of  affairs 
was  made  clear  to  the  patient,  and  he  went  away.  On  the  fourth 
day  he  experienced  great  pain,  and  he  attended  and  asked  for  the 
tcoth  to  be  removed,  but  as  it  was  thought  possible  to  save  the 
tooth  an  opening  was  made  through  the  alveolus  with  a view  of 
relieving  the  pain.  The  patient  attended  the  next  day,  again  hoping 
to  have  the  troublesome  tooth  removed,  but  the  practitioner  still 
thought  removal  of  the  root  unnecessary,  and  excised  the  crown.  - 
On  the  sixth  day,  however,  the  root  was  extracted,  but  no  relief  •»; 
following,  the  case  passed  into  the  hands  of  his  surgical  colleagues.”  ' 
The  patient  then  went  into  hospital.  The  pain  and  swelling  . 
increased  and  the  submaxillary  and  submental  regions  became 


1 Journ.  Brit.  Dent.  Assoc.,  vol.  xxi,  p.  3. 

2 Trans.  Odonto.  Soc.,  vol.  xxxii,  p.  146.  T‘ 

3 From  Journ.  Brit.  Dent.  Assoc.  r. 


NECROSIS  OF  THE  JAWS  7Q9 

swollen  and  brawny.  Free  incisions  to  the  bone  gave  little  relief. 
The  condition  became  very  grave,  the  whole  mandible  becoming 
involved  as  far  as  the  angle  and  the  outline  of  the  nech;  being 
obliterated.  The  patient  fortunately  recovered,  but,  at  different 
times,  forty-nine  sequestra  were  removed.  The  average  size  of 
the  larger  sequestra  was  1 in.  long,  f in.  wide  and  thick. 


In  children,  whose  resistance  has  been  lowered  by  bad  hygiene 
or  acute  illness,  the  infection  may  reach  the  hone  via  the  gum.  The 
necrosis  seen  in  gangrenous  stomatitis  is  an  example  of  this  mode 
of  infection. 


Fig.  887.1 


1 From  Journ.  Brit.  Dent.  Assoc. 
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A ifcliird  way  in  which  the  bacterial  toxins  may  reach  the  hone 
is  by  the  bloodstream.  H.  A.  T.  Fairbank  considers  that  infection 
tiirough  the  blood-stream  is  more  common  than  is  generally 
supposed;  the  region  of  the  angle  and  the  ramus  are  the  parts 
usually  affected.  The  clinical  condition  is  similar  to  “ acute 
necrosis  ” of  the  long  bones.  Fairbank  quotes  the  following  case 
as  typical  of  this  type  of  infection:  “A  boy  was  brought  to  the 
Children’s  Hospital,  Great  Ormond  Street,  with  a brawny  swelling 
over  the  lower  border  of  his.  mandible  opposite  the  molar  region. 
Each  of  the  two  deciduous  molars  on  that  side  had  a small  carious 
cavity,  though  there  was  no  sign  of  periodontitis,  and  the  gums 
were  normal.  The  swelling  was  incised  through  the  skin  and  pus 
evacuated  from  beneath  the  periosteum  of  the'  jaw.  One  of  the 
molars  was  removed,  as  it  was  possibly  the  cause  of  the  trouble. 
Except  for  the  superficial  caries,  the  tooth  was  absolutely,  normal, 
and  the  pulp  was  healthy.” 

The  necrosis,  occurring  as  a sequela'  of  the  exanthematous  fevers, 
is  probably  due  to  bacterial  infection  invading  the  bone  from  the 
mouth  or  the  blood,  and  is  in  no  way  a specific  effect  of  the  fevers. 
The  septic  condition  of  the  mouth  present  during  the  acute  stages 
of  the  e'xanthemato'us  fevers,  combined  with  the  lowered  resistance 
of  the  individual,  and  the  liability  to  injury  in  the  process  of 
cleaning  the  gums  and  the  throat,  all  favour  the  occurrence  of 
necrosis.  H.  Austen,^  in  an  extended  experience  at  the  Western 
Fever  Hospital,  is  of  the  opinion  that  necrosis  always  begins  during 
the  acute  stage  of  the  illness.  In  five'  thousand  patients  treated 
at  the  Western  Fever  Hospital,  all  of  whom  were  under  observation 
for  at  least  eight  weeks,  the  cases  of  necrosis  that  occurred  could 
all  be  referred  to  the  acute  stage  of  the  illness,  not  one  having 
arisen  during  convalescence. 

Necrosis  is  more  common  in  connection  with  scarlet  fever  than 
with  measles  and  is  rarely  met  with  in  small-pox.  In  scarlet  fever, 
necrosis  is  mainly  met  with  in  cases  in  which  severe  throat 
symptoms  are  present,  and  is  usually  first  clinically  recognized  in 
the  second  and  third  weeks  of  illness.  Children  between  the  ages 
of  4 and  6 are  the  most  frequent  sufferers,  but  it  may  occur  in 
younger  and  older  patients. 

Austen  states  that — 

“ Scarlatina  necrosis  of  the  jaw  is  most  frequent  in  the  lower 
incisor  region  on  the  labial  side.  It  is,  however,  often  seen  in  the 
premolar  and  molar  regions  on  the  buccal  aspects.  In  the  former 


1 Dental  Record,  June,  1896. 
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situation  it  is  usually  symmetrical,  less  frequently  so  in  the  latter. 
In  one  case,  under  the  care  of  a colleague,  necrosis  occurred  on 
the  inside  of  the  ramus,  well  behind  the  last  molar  tooth,  and  not 
involving  the  alveolus  in  any  way.  The  necrosis  may  involve  the 
bone  forming  the  sockets  of  the  deciduous  teeth  only,  or  more 
rarely,  and  especially  in  the  lower  incisor  region,  cause  destruction 
of  the  bone  enclosing  the  sacs  of  the  permanent  teeth. ^ The 
sequestrum  usually  takes  two  or  three  weeks  to  separate.  The 
mortality  of  the  cases  in  which  necrosis  of  the  jaw  takes  place  is 
high,  partly  from  the  usually  intrinsically  severe  nature  of  these 
cases,  partly  from  aggravation  of  the  symptoms  caused  by  the 
necrosis.  In  the  worst  cases,  the  mouth  becomes  horribly  foul, 
and  the  patient  soon  dies  of  pyaemia  or  septic  brohcho-pneumonia. 
Two  causes  may  be  clinically  recognized  for  this  necrosis  of  the 
jaw  in  scarlet  fever.  Firstly,  exposure  of  the  bone  by  ulceration 
of  the  gum,  seen  in  severe  stomatitis,  already  alluded  to.  Secondly, 
and  more  frequently,  injury.  The  latter  cause  may  appear  a some- 
what remarkable  one  to  anyone  not  acquainted  clinically  with  this 
disease.  ’ ’ 

“ For  the  efficient  treatment  of  the  very  severe  throat  condition 
present  in  so  many  cases  of  scarlet  fever,  constant  applications  to 
the  fauces  (of  antiseptics,  &c.)  become  necessary,  with  removal 
of  any  secretions  likely  to  decompose  or  lead  to  injury.  This  is 
done  by  syringing,  spraying,  or  swabbing,  the  latter  procedure  being 
most  effective.  These  methods,  however,  necessitate  the  intro- 
duction into  the  mouth  of  bone  or  vulcanite  syringe  nozzles,  spatulas 
to  depress  the  tongue,  occasionally  a cork  wrapped  with  lint  to  gag 
the  mouth  open  temporarily.  However  great  be  the  care  employed, 
it  is  almost  impossible  in  some  children  to  avoid  injury  to  the 
deciduous  teeth.  The  child  will  bite  the  spatula  or  the  nozzle  of 
the  feeding  vessel,  &c.,  until  the  teeth  become  quite  loose  and  fall 
out,  the  septic  state  of  the  mouth  then  causing  ulceration,  and 
ultimately  necrosis  of  some  part  of  the  socket.  I have  been  many 
times  surprised  at  the  very  slight  pressure  with  a spatula,  or  other 
implement  used  in  examining  the  throat,  that  will  loosen  or  extract 
the  teeth  in  these  cases,  even  when  employed  with  the  greatest 
care  and  gentleness.  Even  short  of  extraction  of  these  teeth  I am 
convinced  from  clinical  observation  that  necrosis  of  the  alveolus 
often  arises  merely  from  pressure  on  the  crowns,  and  that  not  undue 


1 It  is  possible  that  some  cases  where  destruction  of  the  permanent  tooth 
sacs  occurs  may  be  overlooked,  owing  to  the  fact  that  the  condition  so  often 
proves  fatal. 

51 


8o2 


DENTAL  SURGERY  AND  PATHOLOGY 


in  amount.  In  severe  cases  in  which  extensive  necrosis  appears, 

I am  convinced  that  it  is  best  to  leave  the  fauces  entirely  alone, 
and  to  feed  the  child  solely  with  the  nasal  tube,  as  if  the  treatment 
be  perse vei’ed  in  the  case  will  only  go  from  bad  to  worse.” 

Austen’s  remarks  have  been  quoted  fully  because  they  seem  to 
throw  much  light  upon  this  hitherto  obscure  condition.  During  the 
acute  stage  a piece  of  bone  may  die  from  either  ulceration  or  injury, 
and  may  remain  hidden  beneath'  the  gum  for  some  time,  the  true 
condition  only  becoming  manifest  when  the  bone  has  separated 
from  the  living  bone  and  is  being  exfoliated.  Exanthematous 
necrosis  so  called  would  therefore  seem  to  be  not  a secondary 
specific  sequel,  but  rather  a condition  which  arises  during  the  acute 
stage. 

(b)  Chemical  Poisons. — Arsenious  Acid. — The  commonest  ex- 
ample of  necrosis  traceable  to  chemical  poisoning  is  that  which  is 
caused  by  the  escape  of  arsenious  acid  used  for  devitalizing  the 
pulp.  The  poison  may  act  directly  on  the  gum,  or  may  escape 
through  the  apical  foramen.  Usually,  the  necrosis  is  not  extensive, 
but,  with  superimposed  bacterial  infection,  a considerable  portion 
of  the  bone  may  become  involved. 

Mercury. — A long  course  of  mercury  or  the  constant  inhalation 
of  mercurial  fumes  may  cause  necrosis.  This  form  of  necrosis  is 
uncommon  at  the  present  day,  as  mercury  is  not  now  given  in 
quantities  sufficient  to  produce  salivation,  and  operators  employed 
in  the  manufacture  of  looking-glasses  are  not  g^ubjected  to  the 
same  risks  as  formerly.  Mercury  causes  necrosis  by  setting  up  an 
acute  suppurative  periostitis. 

Phosphorus. — This  form  of  necrosis  was  first  described  by 
Lorinser,  of  Vienna,  while  Wilks  was  the  first  in  this  country  to 
draw  attention  to  the  subject.  It  is  a severe  form  of  disease  and 
may  affect  both  jaws,  though  usually  only  one  at  a time^  is  affected. 

In  the  early  stages  it  is  slow  in  its  progress.  The  condition  is  one 
of  cario-necrosis  and  differs  in  no  respect  from  the  same  lesion  seen 
in  other  bones  and  arising  from  various  causes. 

A mandible  showing  extensive  necrosis  due  to  phosphorus  ^ 
poisoning  is  shown  in  fig.  888. 

This  form  of  necrosis  is  nearly  always  seen  in  those  subjected 

to  the  fumes  of  phosphorus.  It  is  to  be  noted  that  the  disease  is  j 

mainly  met  with  in  those  engaged  in  the  dangerous  parts  of  the  ? 

manufacture  of  matches,  namely,  “ mixing,”  “ dipping,”  ” dry-  j 

ing,”  and  ” boxing.” 


1 In  51  cases  collected  by  von  Bibra,  21  occurred  in  the  maxilla,  25  in  the 
mandible,  and  in  5 cases  both  jaws  were  involved. 
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The  fumes  emanating  from  phosphorus  consist  principally  of 
phosphorus  anhydride  (^2^3)  phosphoric  anhydride  (P2O5). 

These  fumes  are  probably  dissolved  in  the  saliva.  (1)  The  action 
may  be  purely  local,  in  which  case  the  irritant  finds  its  way  through 
a septic  pulp  or  wound  of  the  bone  and  sets  up  an  inflammation  of 
the  periosteum,  folldwed  by  suppuration  and  necrosis;  or  (2)  the 
phosphorus  fumes  produce  a general  lowering  of  the  resistance  of 
the  individual,  ^d  also  locally,  by  their  irritant  action,  weaken 
the  nutrition  of  the  bone  and  render  it  more  liable  to  attack  by 
micro-organisms. 

The  sequestrum  from  cases  of  this  form  of  necrosis  is  often 
peculiar,  owing  to  a deposit  known  as  the  “ pumice-stone  ” deposit. 
This  is  found  in  sequestra  from  the  mandible,  but  not  in  those  from 


Fig.  888. — Extensive  necrosis  of  the  mandible  occurring  in  a lucifer  match 
maker.  In  this  specimen  the  “ pumice-stone ""  deposit  is  not  present  in  the 
sequestrum. 

the  maxilla.  It  is  formed  from  the  periosteum,  but  is  so  closely 
adherent  to  the  sequestrum  as  to  be  generally  brought  away  with 
it.  A point  of  interest  in  regard  to  the  structure  of  the  deposit  is 
that  the  Haversian  canals  are  larger  than  in  normal  bone  : they  run 
at  right  angles  to  the  general  direction  of  the  bone,  and  not  parallel 
to  it;  they  interlace  with  one  another,  and  in  some  places  form 
sac-like  expansions.  Although  this  peculiar  deposit  is  generally 
to  be  found  in  cases  of  phosphorus,  it  may  occur  in  other  forms  of 
necrosis.  - 

The  symptoms  of  this  disease  generally  commence  with  tooth- 
ache, which  is  at  first  local  and  constant,  and  later  becomes  more 
severe  and  erratic,  the  pain  shooting  to  the  side  of  the  head  and 
towards  the  shoulder.  The  disease  is  at  first  subacute.  The  gums 
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become  swollen  and  livid,  the  swelling  and  tenderness  increase, 
and  suppuration  eventually  takes  place.  The  skin  over  the  part 
becomes  red,  tense,  and  distended.  Bronchial  and  pulmonary 
symptoms  from  irritation  may  develop,  while  later,  during  the 
advent  of  suppuration,  there  is  often  well-marked  pyrexia,  accom- 
panied by  rigors.  The  sufferings  of  the  patient  are  much  relieved 
by  the  discharge  of  the  pus. 

Prognosis. — If  the  disease  is  not  too  far  advanced  and  the  treat- 
ment is  prompt,  the  prognosis  is  favourable.  In  about  83  per  cent, 
of  the  patients  attacked  with  this  disease  recovery  takes  place. 

The  prophylactic  treatment  is  the  most  important.  The  yellow 
phosphorus  is  the  dangerous  form,  and  its  use  is  now  abandoned 
in  this  country  in  match-makirig.  Since  the  enforcement  in  lucifer 
match  factories  of  special  rules  relating  to  general  hygiene,  regular 
medical  and  dental  inspection,  &c.,  the  number  of  operators  attacked 
by  phosphorus  necrosis  has  considerably  decreased.  In  the  years 
1893  to  1899,  previous  to  the  institution  of  the  special  rules,  thirty- 
seven  cases  of  phosphorus  poisoning  occurred  among  1,908  persons 
employed  in  the  dangerous  processes,  while  since  the  institution  of 
the  rules,  namely  1900  to  1907,  the  incidence  has  been  thirteen 
in  1,378. 

(c)  Trauma. — Necrosis  from  traumatic  causes  is  only  liable  to 
occur  when  the  injury  leads  to  a comminution  of  the  bone  in  such 
a way  that  the  fragment  is  cut  off  from  its  blood  supply.  Necrosis 
of  small  portions  of  the  alveolar  process  following  extraction  often 
occurs  in  this  way.  In  the  majority  of  cases  of  necrosis  following 
trauma,  however,  the  death  of  the  tissue  is  due  to  septic  infection. 

(d)  Tubercle. — Tuberculosis  of  the  jaws  is  a rare  and  intractable 
disease.  It  is  usually  met  with  in  patients  affected  with  tuber- 
culosis of  the  lungs.'  The  disease  usually  starts  in  other  parts  of 
the  mouth  and  spreads  to  the  gums  and  teeth,  more  rarely  the 
primary  lesion  is  in  the  alveolar  process.  In  a case  under  my  care, 
the  seat  of  trouble  was  a mandibular  left  second  premolar,  and  the 
disease,  in  spite  of  treatment,  involved  the  whole  of  the  body  of 
the  bone  on  that  side.  An  interesting  case  is  recorded  by  Partsch^ 
in  which  the  primary  lesion  was  a tuberculous  periodontitis,  the 
bacilli  having  gained  access  through  a carious  mandibular  first 
molar. 

Injury  of  the  bone  from  tooth  extraction  in  patients  with  active 
phthisis  is  liable  to  be  followed  by  necrosis ; the  death  of  the  bone 


1 Deutsche  med.  Woch.,  September  22,  1904  (translated  in  Brit.  Dent. 
Journ.,  vol.  xxvi,  p.  657). 
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may  be  due  to  the  inability  of  the  tissues  to  react  to  the  injury,  or 
to  infection  of  the  bone  by  sputum. 

According  to  Carl  Zandy,^  tuberculosis  of  the  alveolar  process 
usually  develops  between  the  ages  of  15  and  20,  and  affects  males 
more  frequently  than  females. 

(e)  Syphilis. — Necrosis  from  syphilis  occurs  in  the  tertiary  stage, 
a common  seat  being  the  hard  palate,  but  any  part  of  the  jaws  may 
be  affected.  The  primary  cause  is  invariably  injury  to  the  bone 
from  trauma,  or  sepsis  ; the  part  thus  injured  becomes  the  seat  of 
a gummatous  infiltration  or  a proliferative  osteitis.  The  mandible 
is  said  to  be  less  liable  to  syphilitic  disease  than  the  maxilla. 

(B)  SIGNS  AND  SYMPTOMS 

Necrosis  in  the  early  stages  simulates  periostitis.  The  gums 
become  much  swollen  and  tender,  and  suppuration  occurs,  the  pus 
discharging  and  leaving  sinuses;  the  teeth  become  very  loose  and 
pus  oozes  up  the  sides.  The  skin  may  be  shiny,  red,  oedematous, 
and  the  breath  foetid.  In  severe  cases,  gangrene  may  ensue,  with 
fatal  results. 

(C)  DIAGNOSIS 

Necrosis  is  apt  to  be  confounded  with  epithelioma  of  the  gums 
which  has  spread  to  the  maxillary  sinus  (creeping  epithelioma), 
or  it  may  be  mistaken  for  sarcoma.  Streptothrix  infection  also 
simulates  necrosis.  Dead  bone  can  be  recognized  by  the  grating 
sensation  produced  when  a probe,  on  being  passed  down  a sinus, 
impinges  upon  the  bone.  In  children,  the  sequestrum  frequently 
involves  the  permanent  teeth,  while  in  cases  of  phosphorus  necrosis 
it  presents  a peculiar  appearance  known  as  the  pumice-stone  deposit, 
which  has  already  been  referred  to.  After  removal  of  the  seques- 
trum in  the  maxilla,  the  tissue  of  repair,  is  usually  fibrous  in 
character,  no  new  bone  being  formed;  whereas,  in  the  mandible,  a 
considerable  amount  of  new  osseous  tissue  is  formed,  and  in  a 
notable  case  recorded  by  W.  Savory  (Roy.  Med.  Chir.  Soc.  Trans., 
vol.  Iviii,  pp.  187-191)  the  whole  jaw  was  removed  from  a lad 
aged  18,  and.  six  months  afterwards,  when  death  occurred,  almost 
a new  mandible  had  formed. 

(D)  TEEATMENT 

In  the  early  inflammatory  stages,  any  cause,  local  or  general, 
should  be  removed  and  fomentations  applied.  A good  purge  must 


1 Arch.  /.  klin.  Chir.,  iii,  p.  178. 
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be  given,  and  in  addition,  large  doses  of  iodide  of  potassium  are 
recommended,  opium  being  added  when  there  is  much  pain.  Should 
destruction  of  the  bone  seem  probable,  free  incisions  must  be  made 
to  relieve  tension,  while  the  teeth  in  the  area  involved  should  be 
removed.  The  health  must  be  supported,  and,  if  solid  food  cannot 
be  taken,  fluids  must  be  given.  If  the  hone  is  necrosed,  but  im- 
movable, free  drainage  should  be  established  and  the  case  left  alone 
for  Nature  to  throw  off  the  sequestrum.  If  more  than  one  sinus 
exists,  they  should  be  connected  and  the. parts  constantly  irrigated. 
As  soon  as  the'  bone  is  loose  it  must  be  removed  with  suitable 
instruments.  When  the  necrosis  involves  large  portions  of  the  jaw, 
surgical  measures  may  be  called  for,  but  should  not  be  adopted  until 
the  new  bone  developed  from  the  periosteum  is  sufficiently  complete 
to  maintain  the  form  of  the  jaw.  For  the  method  of  procedure  the 
reader  is  referred  to  one  of  the  manuals  of  surgery. 
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CHAPTER  XXXI 

Suppuration  of  the  Maxillary  Sinus— Empyema  Antri 

The  Anaiomy  of  the  Maxillary  Sinus — The  Causes  of  Suppuration — 
Bacteriology — Signs  and  ‘ Symptoms — Complications — Diagnosis 
— Treatment 

The  chief  disease  of  the  maxillary  sinus  which  comes  under  the 
notice  of  the  dental  surgeon  is  suppuration  of  the  lining  membrane. 

(A)  ANATOMY  OF  THE  M AXILLAE Y SINUS 

The  maxillary  sinus  varies  considerably  both  in  size  and  shape, 
but  these  variations  can  be  roughly  grouped  into  three  classes, 
namely,  the  normal,  the  small  or  contracted,  and  the  large  or 
expanded,  the  size  being  governed  by  the  amount  of  tissue  between 
the  teeth  and  the  floor  of  the  sinus.  The  dimensions  may  be  con- 
sidered as  normal  when  the  floor  of  the  sinus  is  approxirnately  level 
with  the  floor  of  the  nose;  contracted  when  the  floor  is  above,  and 
expanded  when  the  floor  is  below  that  of  the  nasal  fossa. 

The  normal  sinus  extends  from  the  first  premolar  to  the 
tuberosity  of  the  maxilla.  The  deepest  portion  lies  opposite  the 
roots  of  the  second  premolar  and  first  molar,  and  from  this  point 
forwards  and  backwards  the  amount  of  bone  between  the  teeth  and 
the  floor  of  the  sinus  increases  in  thickness.  In  the  expanded  sinus 
the  amount  of  bone  which  covers  the  roots  of  the  teeth  is  decreased, 
and  the  roots  form  projections  on  the  floor  of  the  cavity ; the  molar 
roots  mostly  forming  these  projections,  the  premolars  less  frequently. 
It  is  often  overlooked  that  the  third  molar  is  closely  related  to  the 
sinus,  but  the  knowledge  of  this  fact  is  of  the  greatest  importance 
in  treatment  of  cases  where  suppuration  of  the  sinus  is  suspected 
to  be  of  dental  origin.  In  the  contracted  sinus,  the  amount  of 
tissue  between  the  teeth  and  the  floor  of  the  cavity  is  considerably 
increased. 

The  capacity  of  the  sinus  varies  greatly.  Those  of  small  size 
may  be  capable  of  containing  little  more  than  1 drachm  of  fluid ; 
while  those  of  the  large  size  may  hold  as  much  as  8 drachms.  The 
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two  sinuses  in  the  same  individual  may  also  vary  considerably  in 
size.  The  cavity  in  many  cases  is  crossed  by  septa,  which,  as  a 
rule,  run  along  the  floor,  the  most  common  situation  being  between 
the  second  and  third  molars.  The  septa  along  the  floor  may  be 
continued  up  the  outer  wall,  practically  dividing  the  cavity  into 
two  parts. 

The  sinus  may  extend  into  the  body  of  the  malar  bone.  “ Deep 
pockets  or  fossae  are  met  with  in  various  parts  of  the  cavity,  par- 
ticularly at  the  anterior  and  posterior  corners  and  along  the  anterior 
wall  immediately  beneath  the  orbital  plate.  Sometimes  a bony 
canal  terminates  in  a cul-de-sac  beneath  the  orbital  plate  in  the 
nasal  comer  of  the  anterior  wall.”  The  average  dimensions  of  the 
maxillary  sinus  are:  Vertical  height  in.,  transverse  breadth  1 in., 
antero -posterior  depth  in. 

Normally  the  sinus  opens  into  the  middle  meatus  towards  the 
anterior  part  of  the  cavity.  In  about  10  per  cent,  of  specimens  there 
is  an  accessory  opening  or  possibly  two.  These  accessory  openings, 
which  are  usually  situated  further  back  and  on  a lower  level,  are,  as 
a rule,  larger  and  more  circular  than  the tnormal  ostium. 

A.  S.  Underwood,^  who  has  examined  about  150  skulls  of  all 
ages  and  both  sexes  by  transillumination,  states  that  the'  sinus 
varies  considerably  in  point  of  size  and  position,  and  suggests  that 
its  size'  and  position  may  be  entirely  governed  by  the  eruption, 
growth  and  subsequent  loss  of  tee'th.  He  finds  that  the  molars 
and  second  premolars  are  almost  always  in  relation  to  the  cavity, 
the  first  premolar  often  and  the  canine  rarely. 

The  relation  of  the  teeth  to  tho'  sinus  depends  on  the  size  of  the 
cavity.  When  the  sinus  is  of  exceptional  size  the  canine  may 
project  in  the  floor  of  the  cavity,  while,  in  unusually  small  cavities, 
only  the  second  and  third  molars  are  in  relation  with  the  floor. 

Clinically,  the  size  of  the  sinus  may  be  gauged  by  the  fulness 
of  the  facial  and  nasal  walls.  As  a rule,  the  more  these  v-alls  are 
depressed  the  smaller  is  the  cavity  of  the  sinus. 

(B)  CAUSES  OF  SUPPUEATION 

(a)  Trauma.— Injury  to  the  sinus  from  direct  violence,  such  as 
a blow  on  the  cheek,  or  from  fracture'  of  the  bone,  is  seldom  followed 
by  suppuration  unless  a bacterial  infection  is  superimposed.  Cases 
of  suppuration  of  the  maxillary  sinus  in  infants,  reported  to  be  the 
result  of  injury  at  birth, ^ are  probably  cases  of  acute  osteo-myelitis. 


1 Brit.  Med.  Journ.,  August  22,  1908,  p.  463. 

2 See  case  recorded  by  D’Arcy  Power,  Brit.  Med.  Journ.,  September  25,  1897. 
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(b)  Bacterial  Toxins. — Injury  to  the  mucous  membrane  by 
septic  infection,  either  from  the  teeth  or  the  nasal  fossa,  is  by  far 
the'  commonest  cause  of  suppuration. 

The  Teeth. — The  roots  of  the  canine,  premolars,  and  molars  may 
project  into  the  sinus,  and,  when  this  is  the  case,  direct  extension 
of  a dento-alveolar  abscess  from  any  of  these  teeth  may  infect  the 
lining  membrane,  but  usually  the  second  premolar  and  first  molar 
are  the  offending  teeth.  Direct  infection  may  be  due  to  the  pene- 
tration of  a septic  tooth  or  any  other  foreign  body.  ThC'  infection 
may  arise  from  a dental  cyst  suppurating  and  opening  into  the 
cavity,  but  such  cases  are  rare  (see  p,  517).  One  frequent  source 
of  infection,  but  one  that  is  constantly  overlooked,  is  from  chronic 
general  periodontitis  (pyorrhoea  alveolaris).  In  this  condition  the 
septic  infection  spreads  from  the  periodontal  membrane  into  the 
bone  and  thence  to  the  cavity.  In  one  case  recorded  by  J.  J. 
Kekwick^  the  tubercle  bacillus  was  present  in  the  pus,  the  local 
tuberculosis  being  started  by  a periodontitis  in  connection  with  a 
second  premolar. 

Opinions  vary  as  to  the  relation  which  the  amount  of  tissue 
between  the  roots  of  the  teeth  and  the  floor  of  the  sinus  bears  to 
the  liability  to  infection.  Some  authors  consider  that  the  thinner 
the  bone  the  greater  the  liability  to  infection;  others  hold  that  the 
infection  is  due  more  to  the  infection  of  the  bone  generally  than 
to  direct  extension  from  the  teeth  into  the  cavity. 

The  Nasal  Fossa. — ExtenS'ion  of  infection  from  the  nasal  fossa 
is  the  commonest  cause  of  suppuration.  The  ‘acute  conditions 
which  occur  in  the  course  of  influenza  and  some  of  the  exanthemata 
are  probably  due  to  direct  extension  of  the  infection  from  the  nose. 

(C)  BACTEEIOLOGY 

K.  Goadby^  in  a series  of  fourteen  cases  found  various  forms 
of  staphylococci  and  streptococci,  viz.  : — 

Staphylococcus  aureus — seven  cases. 

,,  albus — eight  cases. 

,,  citreus — one  case. 

,,  viscosus — two  cases. 

Streptococcus  brevis — ^^eight  cases. 

,,  longus — one  case. 


1 Brit.  Joum.  Dent.  Sci.,  May  15,  1895. 

2 Brit.  Med.  Journ.,  August  22,  1908,  p.  465. 
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Of  the  other  organisms  identified,  the  Bacillus  fusiformis  aerohius 
was  isolated  twice,  Friedlander’s  bacillus  twice,  and  the  Saccharo- 
myces  neoformans  three  times. 

In  acute  suppuration  of  influenzal  origin  pure  cultures  of  the 
influenza  bacillus  may  be  found.  Tilley^  states  that  “ As  a general 
rule  a mixed  infection  is  present,  in  which  the  Diplococcus  pneu- 
monice  is  prominent,  together  with  the  Staphylococcus  pyogenes 
aureus  and  albus,  Streptococcus  pyogenes  and  Bacillus  coliN 


(D)  SIGNS  AND  SYMPTOMS 

(a)  Acute. — The  most  typical  symptoms  of  suppuration  of  the 
sinus  are  seen  after  influenza.  There  is  a feeling  of  intolerable  dis- 
tension of  the  zygomatic  region,  with  pain  of  a throbbing  character. 
The  skin  covering  the  bone  becomes  swollen,  red,  and  very  sensitive. 
Coughing  and  blowing  the  nose  accentuate  the  feeling  of  distension 
by  increasing  the  tension  in  the  cavity.  If  the  ostium  maxillare  is 
patent,  there  may  be  a discharge  from  the  nose.  The  pain  is  most 
severe  in  cases  where  the  opening  is  blocked,  but  it  is  at  all  times  ' 
acute,  as  the  inflammatory  infiltration  of  the  parts  themselves 
produces  pressure  on  the  nerves.  When  the  ostium  is  blocked  an 
increased  tension  from  pent-up  discharge  naturally  increases  the 
pain.  General  febrile  symptoms  are  present. 

. (b)  Chronic. — These  cases  are  often  extremely  difficult  to  cure, 
may  escape  recognition  for  a long  time.  The  most  prominent 
symptom  is  discharge  from  the  nostril  on  the  affected  side.  A bad 
odour  is  at  times  notioeable  by  the  .patient  himself,  unless  his 
olfactory  powers  have  been  blunted  by  nasal  disease.  Pain  is  not 
often  severe  and  is  not  necessarily  local.  The  pain  may  be  referred 
to  the  frontal  region  or  to  the  teeth,  or  may  be  felt  over  the  affected 
sinus.  The  part  may  be  tender  and  the  patient  unable  in  conse- 
quence to  sleep  on  the  affected  side.  There  is  generally  some 
thickening  and  capillary  injection  of  the  soft  parts  over  the  affected 
sinus.  Should  the  ostium  maxillare  become  blocked  when  the  pus 
has  filled  the  cavity  and  is  exerting  pressure,  the  symptomis  become 
acute.  It  must  be  remembered  that  pus  under  pressure  in  the 
sinus  behaves  precisely  in  the  same  manner  as  pus  under  pressure 
elsewhere,  i.e.,  it  finds  an  exit  by  the  path  of  least  resistance. 
There  is  no  bulging  of  the  walls  or  displacement  of  eyeball  or 

alveolar  process.  Many  cases  presenting  symptoms  which  have  4 

% 

i 

s/ 


1 “ The  Science  and  Practice  of  Dental  Surgery,”  edited  by  Norman  G. 
Bennett,  p.  680. 
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hitherto  been  regarded  as  suppurating  sinuses  are  really  cases  of 
suppurating  cysts,  mostly  dental  cysts. 

(E)  COMPLICATIONS 

Suppuration  in  the  maxillary  sinus  may  lead  to  necrosis  of  its 
walls,  to  infection  of  the  sphenoidal  sinuses,  or  to  septic  meningitis 
through  venous  channels  (deep  facial  and  pterygoid  plexus). 

(F)  DIAGNOSIS 

In  all  cases  of  chronic  suppuration  there  is  some  thickening  of 
soft  parts  over  the  affeoted  sinus;  slight  in  many  cases,  but  always 
noticeable.  A purulent  d.ischarge  from  the'  nose,  accompanied  by 
a dull,  deep-seated  pain,  is  strongly  suggestive  of  suppuration  of 
the  sinus.  A diagnosis  must  be  made  from  ozoena;  in  the  latter, 
the  breath  is  offensive  to  bystanders  but  not  to  the  patient,  while 
the  reverse  is  the  case  an  suppuration  of  the  maxillary  sinus.  The 
presence  of  septic  teeth  in  'the  molar  or  prem'olar  region  would  assist 
in  the  diagnosis.  Pain  in  the  frontal  region  of  one  side  (supra- 
orbital nerve)  should  always  arouse  suspicion  of  disease  of  that  side ; 
this  pain  is  in  some  cases  severe,  even  in  the  chronic  types  of 
suppuration. 

The  presence  of  pus  may  he  positively  determined  by  several 
methods : — 

(а)  Cleanse  the  nasal  cavity,  and  place  the  patient  in  a. position 
which  brings  the  ostium  lowest.  If  the  ostium  is  patent,  pus  will 
trickle  from  the  nostril.  With  a nasal  speculum  pus  may  be  seen 
in  the  middle  meatus. 

(б)  The  sinus  may  he  punctured  by  a trocar  and  cannula  through 
the  canine  fossa  or  nose  and  washed  out  through  the  cannula  so 
inserted. 

(c)  Transillumination. — Put  the  patient  into  a totally  dark  room 
and  place  an  electric  light  in  the  mouth.  Compare  the  two  sides 
and  note : — 

(i)  Whether  the  pupils  are  equally  illuminated  from  within. 

(ii)  Whether  the  patient  appreciates  light  equally  on  both  sides 
(patients  can  usually  answer  the  question  intelligently). 

(iii)  The  amount  of  light  visible  around  the  lower  edges  of  the 
orbits. 

(iv)  The  amount  of  light  passing  through  the  cheeks. 

Conditions  influencing  Transillumination 

Anatomical. — Transillumination  is  best  seen  in  patients  of  spare 
build,  whose  palates  and  nasal  fossae  are  normal.  The  degree  of 
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transillumination  is  lessenod  in  cases  where  the  sinus  is  small; 
where  bony  partitions  are  present;  and  where  the  palate  is  high. 

Paithological. — The  general  transillumination  is  increased  when 
a cyst  is  present  which  has  caused  thinning  and  expansion  of  the 
bone,  provided  that  the  contents  of  the  cyst  are  clear.  Trans- 
illumination through  the  pupil  is  obstructed  in  certain  morbid  con- 
ditions of  the  eyes,  while  general  transillumination  is  diminished 
when  (1)  the  sinus  contains  pus,  mucus,  &c.,  (2)  the  lining  mem- 
brane is  thickened  as  the  result  of  a chronic  inflammatory  process, 
(3)  solid  growths  are  present  in  the  cavity  itself  or  invading  it  from 
without. 

Transillumination  is  not  an  infallible  method  of  diagnosis,  but 
in  oombination  with  other  methods  it  is  one  of  great  value.  Errors 
are  likely  to  arise  in  consequence  of  the  varying  thickness  of  the 
walls  of  the  cavity  in  the  same  individual  and  the  presence  of 
suppuration  in  both  sinuses.^ 

Occasionally  the  signs  of  suppuration  are  obscure,  as  illustrated 
by  the  following  case^ : — 

“ A female,  aged  about  55,  very  neurotic,  complained  of  severe  neuralgic 
pains  of  the  left  side  of  her  face  and  head,  of  many  years'  standing — probably 
twenty  at  least.  Her  peculiar  mental  condition  made  it  impossible  to  get  a 
history  or  to  trace  any  coherence  in  the  distribution  or  occurrence  of  her 
pain.  One  point  only  stood  out  that  she  always  began  her  tale  of  woe  by 
reference  to  the  left  maxilla.  The  mouth  was  edentulous  and  all  that  called 
for  note  was  a slight  fulness  of  the  left  maxillary  tuberosity,  as  compared 
with  the  right.  There  was  no  tenderness  observable.  Examination  of  the 
nose  and  antral  transillumination  were  negative ; a radiograph  showed  no 
sign  of  teeth.  No  treatment  improved  her,  and  eventually  it  was  decided  to 
•explore  the  left  tuberosity,  influenced  by  the  slight  fulness  and  persistent 
reference  of  pain  to  that  part.  On  opening  up,  the  crown  of  a molar  tooth 
was  met  with  and  its  extraction  was  followed  by  a gush  of  muco-pus  from 
the  antrum.  The  roots  of  the  tooth  were  almost  absorbed  and  the  remains 
of  the  periodontal  membrane  engorged,  showing  that  the  surrounding  bone 
was  inflamed.’' 

In  this  case  tangible  signs  were  practically  ahsent,  the  only 
indications  of  trouble  being  the  persistent  neuralgia  and  the  tender- 
ness and  fulness  of  the  left  maxillary  tuberosity. 


1 See  useful  paper  on  Transillumination  of  the  Antrum  of  Highmore,*’ 
by  A.  Brown  Kelly,  Brit.  Med.  Journ.,  March  25,  1905,  p.  650. 

2 Recorded  by  J.  G.  Turner,  Gazette  of  the  Boyal  Dental  Hospital  of 
London,  vol.  i,  p.  49. 
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(G)  TEEATMENT 

(a)  Acute. — The  treatment  of  suppuration  in  the  maxillary  sinus 
consists  in  giving  free  vent  to  the  pus  and  thoroughly  draining  the 
cavity,  ais  in  the  case  of  suppuration  in  other  parts. 

(i)  If  the  cause  is  septic  infection  from  a tooth,  the  tooth  should 
be  removed  and  the  sinus  perforated  through  the  empty  socket. 
The  opening  should  be  about  a quarter  of  an  inch  in  diameter; 
if  made  too  narrow,  considerable  pain  will  be  caused  in  inserting 
the  nozzle  of  the  syringe  to  irrigate  the  cavity.  The  instrument 
shown  in  fig.  889  will  be  found  useful  for  perforating  the  bone.  The 


passage  should  be  kept  patent  by  a vulcanite  plug  attached  to  a 
small  denture.  The  cavity  should  be  irrigated  three  times  daily 
with  about  half  a pint  of  normal  saline  solution  or  a weak  solution 
of  chloramine.  With  a lessening  of  the  discharge  of  pus  the 
irrigations  may  be  reduced  in  number  until  the  suppuration  has 
ceased,  but  it  is  advisable  that  daily  syringing  should  be  continued 
for  at  least  one  week,  the  opening  then  being  allowed  to  close.  The 
irrigation  is  most  conveniently  carried  out  with  a Higginson’s  enema 
syringe  fitted  with  a suitable  nozzle. 


1 For  the  use  of  this  block  I am  indebted  to  Messrs.  Mayer  and  Meltzer. 
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(ii)  If  the  cause  is  nasal  in  origin,  the  sinus  should  be  drained 
through  an  opening  in  the'  inferior  meatus. 

{h)  Chronic. — The  symptoms  are  often  deceptive,  and  a case 
more  especially  when  they  arise  from  a nasal  cause.  There  is  a 
general  consensus  of  opinion  that  the  most  satisfactory  results  are 
obtained  by  curetting  the  diseased  mucous  membrane  and  establish- 
ing intra-nasal  drainage.  For  the  technique  of  these  operations  the 
student  should  consult  a work  on  “ Diseases  of  the  Nose.” 

Vaccine  treatment  has  been  used  in  cases  which  have  not 
responded  to  drainage  and  lavage,  but  the  results  have  not  been 
satisfactory. 
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CHAPTER  XXXII 

Tumour's  of  the  Jaw 

It  is  proposed  in  this  chapter  to  give  a brief  description  of  the 
more  salient  features  of  tumours  of  the  jaw,  with  the  object  of 
assisting  students  to  diagnose  the  swellings  of  the  jaw,  which  may 
come  under  their  notice. 


(A)  Innocent  Connective  Tissue  Tumours 

(1)  Epulis. — This  clinical  term  is  broadly  used  to  denote  any 
solid  swelling  originating  at  the  margin  of  the  alveolar  process.  The 
growth  arises  from  the  periosteum  of  the  bone  or  from  the  peri- 
odontal membrane  and  is  found  in  kny  part  of  the  alveolar  process, 
but  more  frequently  in  the  maxillary  incisor  region  (figs.  890  and 
891). 


Fig.  890. — Mandibular  canine  with  Fig,  891. — Mandibular  premolar 

growth  adherent  to  the  periodontal  with  growth  adherent  to  the  peri- 
membrane.  odontal  membrane. 


These  growths  may  be  purely  inflamma'tory  in  origin  and  in  which 
case  consist  solely  of  granulation  tissue;  or,  more  rarely,  the  epulis 
may  be  of  the  nature  of  a true  tumour  and  sarcomatous  in  character, 
the  structure  in  some  cases  being  that  of  a fibro-sarcoma  and  in 
others  a mixed  and  fibro-sarcoma  containing  myeloid  cells.  The 
myeloid  variety  is  not  similar  in  character  to  the  central  myeloma 
of  the  mandible.  “The  giant  cells  lie  in  tissue  composed  of  oval 
and  round  nuclei  embedded  in  a distinctly  fibrillar  matrix,  and 
there  is  a distinct  tendency  to  fibrillation  of  the  stroma,  and  in 
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this  fibrillation  the  giant  cells  take  a distinct  part.”^  The  malig- 
nancy is  slight  and  recurrence,  if  it  takes  place,  is  local. 

In  a few  specimens  of  epuhs  a development  of  myxomiatous  cells 
is  seen  (see  fig.  893). 

(2)  Fibroma. — Tumours  of  the  jaw  composed  of  fibrous  tissue 
may  be  either  (a)  periosteal  or  (b)  endosteal. 


f 
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Fig.  892.— Longitudinal  section  of  a growth  similar  in  external  appearance 
to  figs.  890  and  891.  a,  dentine  and  cementum;  b,  stratified  epithelium; 
c,  basement  membrane;  d,  submucous  tissue;  e,  masses  of  giant  cells; 
f,  fibrous  septa;  g,  nodule  of  bone;  h,  spaces  filled  with  colloid  material; 
i,  attachment  of  tumour  to  cementum.  (From  a drawing  by  A.  Hopewell- 
Smith.) 


(a)  Periosteal  Fibroma. — This  type  of  growth  must  be  clearly 
differentiated  from  the  epulis  (see  above).  The  true  periosteal 
fibroma  is  composed  of  bundles  of  white  fibrous  tissue  crossing  one 
another  in  various  directions  and  assuming  a concentric  arrange- 
ment in  the  periphery.  The  periosteal  fibroma  is  usually  peduncu- 
lated and  of  slow  growth  and  may  occur  at  any  time  from  infancy 
up  to  adult  life.  The  usual  sites  are  in  the  mid-line  of  the  mandible 


1 See  “ The  Pathology  and  Treatment  of  Tumours  of  the  Jaw/’  by  F.  Eve. 
Brit.  Med.  Joum.,  June  29,  1907,  p.  1626. 
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and  in  the  premaxilla.  These  facts  are  suggestive  of  the  origin 
of  the  growth.  In  the  mid-line  of  the  mandible  they  may  arise 


Fig.  893. — “ Epulis containing  myxomatous  cells,  oe,  oral  ejiitlielium; 
me,  myxomatous  cells;  rc,  round  cells;  c,  capillary.  (From  a drawing  by 
A.  Hopewell-Smitli.) 


Fig.  894. — True  fibroma  of  the  gum.  sc,  spindle  cells  embedded  in  fine 
stroma  of  connective  tissue  fibres;  ft,  formative  tissue  composed  of  round 
cells;  c,  capillary;  a,  arteriole.  (From  a drawing  by  A.  Hopewell-Smith.) 

52 
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from  some  embryonic  tissue  or  “ rests  ” left  at  the  time  of  fusion  1 
of  Meckel’s  cartilage;  in  the  premaxillary  region  they  may  be  due  1 
to  overgrowth  along  the  sutures  between  the  premaxilla  and  maxilla,  i 
The  microscopical  anatomy  of  a true  fibroma  of  the  gum  is  J 
shown  in  fig.  894.  | 

(t»)  Endosteal  Fibroma. — In  the  maxilla  this  growth  is  said  * 
to  spring  from  th^^  periosteum  of  the  maxillary  sinus.  It  is  usually  I 
slow  in  growth  and  causes  a gradual  enlargement  of  the  walls  by  f 
pressure  upon  the  thinner  and  more  readily  deformed  boundaries  * 
— viz.,  the  facial,  orbital  and  nasal  w^alls  (fig.  895).  In  the 


Fig.  895. — Fibroma  of  tbe  maxilla  arising  in  the  maxillary  sinus. 
(Museum  of  Charing  Cross  Hospital.) 

mandible  the  endosteal  fibroma  causes  a gradual  expansion  of 
the  body  of  the  jaw,  and  both  the  external  and  internal  plate 
walls  usually  give  way.  The  outline  of  the  swelling  is  fairly 
regular. 

Considerable  interest  centres  round  the  origin  of  the  endosteal  ;• 
fibroma  of  the  mandible.  J.  H.  Targett^  gives  an  account  of  a ; 
small  fibrous  growth  which  was  removed  from  the  mandible  of  f 
a boy  aged  9.  At  the  age  of  7 he  had  sustained  a blow  on  the  | 
chin,  and  six  months  afterwards  a small  swelling  which  steadily  ^ 


1“  The  Pathology  of  Certain  Growths  about  the  Lower  Jaw,”  Trans.  5- 
Odonto.  Soc.,  vol.  xxxiv’^,  p.  215.  i 
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increased  was  noticed  in  the  jaw.  On  removing  the  swelling  the 
mandibular  nerve  was  found  to  pass  through  the  middle  of  the 
tumour,  the  fibrous  growth  completely  surrounding  it.  Target!  is 
inclined  to  think  that  this  and  other  cases  of  central  fibromata 
of  the  jaw  may  originate  in  the  sheath  of  the  mandibular  nerve. 

It  is  possible  that  many  of  the  cases  recorded  as  endosteal 
fibromata  belong  to  the  category  of  fibrous  odontomes.  As  an 
example  we  may  quote  the  following  case^ : A female  child,  aged 
eight,  presented  an  ovoid,  elongated,  smooth,  hard  and  painless 
swelling  of  the  right  side  of  the  mandible.  The  swelling  extended 
forwards  to  within  1 in.  of  the  symphysis  and  backwards  beyond 
the  angle  of  the  jaw.  The  outer  plate  of  the  bone  was  principally 
bulged,  the  inner  surface  being  but  little  altered.  The  soft  parts 
over  the  tumour  were  quite  normal,  and  the  teeth  behind  the 
canine  were  missing.  On  removing  the  outer  plate  of  bone,  the 
tumour  was  found  to  be  lying  loosely  between  the  plates  of  the 
jaw,  and  was  shelled  out  with  little  difficulty,  being  held  only  at 
the  lower  and  hinder  part  where  it  lay  over  a permanent  molar 
tooth.  This  tooth  was  removed  along  with  the  tumour  and  was 
found  to  be  attached  to  the  tumour  by  a thin  membrane.  A careful 
examination  showed  that  this  delicate  fibrous  membrane  passed 
from  the  outer  surface  of  the  tooth  root  to  the  delicate  connective 
tissue  capsule  of  the  tumour. 

(3)  Chondroma. — Tumours  composed  of  cartilage  rarely  occur 
in  the  jaw.  In  the  maxilla,  according  to  Heath,  “ The  disease 
appears  as  a rule  early  in  life,  springing  from  the  surface  of  the 
bone  or  from  the  antrum,  and  then  making  steadj^  progress  either 
externally  or  internally.  The  tumour  produces  absorption  of  the 
bone  of  the  maxilla  in  its  progress,  and  protrudes  beneath  the 
skin,  which,  however,  it  rarely  involves.” 

In  the  mandible  a chondroma  may  be  endosteal  or  periosteal. 
The  former  t3^pe  causes  a gradual  distension  of  the  body  of  the 
bone  somewhat  similar  to  an  endosteal  fibroma ; the  latter  type 
may  grow  to  an  enormous  size,  a specimen  recorded  by  Heath 
weighing  lb.  There  is  reason  to  believe  that  some  of  the  cases 
recorded  as  chondromata  are  of  a sarcomatous  nature. 

(5)  Osteoma. — Tumours  composed  of  bone  form  a most  in- 
teresting group  of  jaw  tumours.  They  may  be  circumscribed  or 
diffuse.  They  may  be  composed  of  cancellous  or  compact  bone. 

In  the  maxilla  the  whole  bone  may  be  affected.  An  excellent 


1 Recorded  by  Jordan  Lloyd,  Journ.  Brit.  Dent.  Assoc.,  August,  1898, 
p.  563. 
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example  of  this  is  shown  in  figs.  896  and  897.^  The  jaw  is 
expanded  generally,  but  more  especially  the  facial  surface.  The 
outer  compact  plate  is  smooth  except  near  the  infra-orbital  foramen, 
where  the  cancellous  structure  forming  the  tumour  appears.  Han- 
cock, who  removed  this  growth,  refers  to  the  fact  that  the  bone 


Fig.  896 — Osteoma  of  the  maxilla.  (Museum  of  Charing  Cross  Hospital.) 


Fig.  897 Section  through  tumour  shown  in  fig.  896. 


' From  the  Museum  of  Charing  Cross  Hospital. 
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“ yielded  to  pressure  to  such  an  extent  as  to  lead  to  some  doubt 
as  to  its  osseous  nature.” 

Tumours  composed  of  compact  bone  and  of  an  ivory  consistency 
have  been  recorded  as  occurring  in  the  maxillary  sinus.  It  is 
possible  that  many  of  these  are  really  examples  of  odontomes. 
For  example,  the  odontome  described  on  p.  641  was  originally  con- 
sidered an  exostosis,  but  there  is  little  doubt,  from  the  clinical 
history  of  the  case  and  the  structure  of  the  tumour,  that  it  was  in 
reality  an  example  of  a composite  odontome. 

Circumscribed  osteomata  growing  from  the  facial  aspect  of  the 
maxillae  are  often  symmetrical. 

In  the  mandible  the  tumour  formed  of  compact  bone  is  the 
most  common,  but,  occasionally,  the  cancellous  variety  occurs. 


Fig.  898.1 — A circumscribed  osteoma  growing  from  the  angle  of  the 
mandible.  (Bland-Sutton.) 

Osseous  growths  of  the  mandible  are  sessile  in  the  majority  cf 
cases.  The  commonest  situation  is  the  inner  aspect  of  the  alveolar 
process  covering  the  premolar  teeth.  Other  likely  situations  are 
the  angle  of  the  jaw  (fig.  898)  and  the  region  of  the  mental  foramen. 
The  whole  thickness  of  the  bone  may  be  affected,  but  such  con- 
ditions are  extremely  rare. 

Torus  FaJatinus. — This  name  is  given  to  a thickening  of  the 
bone  in  the  mid-line  of  the  palate,  which  clinically  simulates 
an  osseous  growth.  The  condition  assumes  various  forms;  in  some 
cases  the  thickening  extends  almost  the  entire  length  of  the  palate 
and  is  symmetrical,  as  shown  in  fig.  899;  at  other  times,  it  is 


1 From  Tumours,  Innocent  and  Malignant,’’  by  J.  Bland-Sutton. 
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asymmetrical;  while  other  examples  may  present  the  appearance  I 
shown  in  fig.  900.  Sections  of  bones  showing  the  torus  palatinus 
are  given  in  figs.  901  and  902.  ! 

Nacke^  states  that  he  examined  1,449  individuals,  of  whom 
22  per  cent,  showed  this  deformity.  He  states  that  it  is  most  ' 
commonly  met  with  amongst  the  insane  and  criminals. 

(5)  Myeloma. — “ A myeloma  is  a tumour  composed  of  tissue 
identical  in  structure  with  the  red  marrow  of  long  bones  ” (Bland- 
Sutton).  The  naked-eye  appearance  is  characteristic — it  is  a 
maroon  or  dark  red  colour  (fig.  903).  Microscopical  sections  show  : 
them  to  be  composed  of  spindle  and  round  cells,  with  numerous  ) 
giant  cells  more  or  less  uniformly  interspersed  (fig.  904).  They  are.’ 
always  endosteal  in  origin,  and,  if  completely  removed,  show  no  ; 
tendency  to  recur.  They  do  not  invade  glands,  nor  disseminate  - 
by  the  blood-stream.  Hence  ^some  writers  place  them  in  a class  < 
separate  from  sarcomata,  under  the  name  of  myelomata. 

In  the  maxiUa  they  arise  in  the  alveolar  portion  of  the  bone,  ■ ; 
or  in  the  facial  wall  of  the  maxillary  sinus  near  its  junction  with 
the  alveolar  process.  In  the  mandible  they  arise  in  the  body  of  ^ 
the  bone  below  the  level  of  the  teeth  in  the  alveolar  process.  Tn  ■ 
both  jaws  the  favoiirite  situation  is  the  region  of  the  second  pre-  S 
molar  and  first  molar.  They  may  arise  in  the  premaxilla,  or  even  S 
in  the  hard  palate.  a 

Myelomata  grow  in  a way  somewhat  similar  to  cysts.  They  S 
tend  to  keep  a more  or  less  spherical  shape  and  to  bulge  the  walls  ■ 
which  present  the  least  resistance.  The  growth  frequently  makes  M 
its  way  to  the  surface  via  a tooth  socket,  and  may  be  mistaken  ■ 
for  a simple  epulis.  In  the  maxilla  the  growth  may  bulge  into  I 
the  maxillary  sinus  without  invading  the  walls.  In  the  mandible  8 
these  growths  give  rise  to  painless  swellings  and  tend  to  deform  8 
and,  finally,  in  part  destroy  the  outer  plate  long  before  the  inner  m 
(fig.  905).  When  the  swelling  projects  into  the  buccal  cavity,  its  I 
outline  is  not  globular,  as  with  a cyst,  but  presents  slight  undula-  ■ 
tions;  it  is  solid  and  non-fluctuating.  8 

In  fig.  906  is  shown  the  skiagram  of  a m^^eloma  growing  in  8 
the  region  of  the  mandibular  right  first  molar.  There  was  a 8 
history,  six  years  before,  of  a difficult  extraction,  and  the  patient  8 
was  unaware  of  any  swelling  in  the  jaw.  This  growth  clinically  * 
simulated  a dental  cyst.  ' 8 

(6)  Adenoma. — This  form  of  tumour  may  arise  in  the  soft  8 
palate  or  in  the  mucous  membrane  of  the  hard  palate.  Adenomata™ 


1 Neurol.  Centralbl.,  Jane  15,  1893. 
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Fig.  900. 


1 Figs.  899  to  902  are  from  a paper  on  the  torus  palatinus  by  Rickman 
Godlee,  Proc.  Eoy.  Soc.  Med. 
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Fig.  901. — Section  of  fig.  899;  the  lower  table  as  well  as  the  diploe  is 
thickened. 


Fig.  902. — Section  of  torus  caused  by  thickening  of  the  diploe. 


Fig.  903.^ — Myeloma  (myeloid  sarcoma)  of  the  mandible.  (Heath.) 


From  " Injuries  and  Diseases  of  the  Jaw,”  by  Christopher  Heath. 
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X 250. 

Fig.  904.— Myeloma  (myeloid  sarcoma),  me,  myeloid  (giant)  cells;  sc, 
spindle  cells,  seen  longitudinally;  he,  blood  corpuscles ; ?’c,  spindle  cells, 
seen  transversely.  (From  a drawing  by  A.  Hopewell-Smith.) 


Fig.  905.— Myeloma  (myeloid  sarcoma)  of  the  mandible.  (Museum  of 
Charing  Cross  Hospital.) 
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are  firm,  slow-growing  tumours  which,  on  removal,  shell  out 
easily,  but  there  are  many  departures  from  the  typical  adenoma 
and  at  times  it  is  almost  impossible  to  distinguish  between  the 
adenomata  and  the  carcinomata. 

There  seems  to  be  a tendency  for  some'  adenomata  to  become 
malignant.  The  following  case^  is  instructive  from  the  clinical 
aspect.  “ A female,  aged  37,  noticed  a growth  about  the  size  'of 
an  almond  freely  movable  under  the  mucous  membrane  of  -the 
hard  palate.  There  was  considerable  lancinating  pain  in  the 
tumour,  and  some  carious  teeth  on  that  side  of  the  mouth  were 
removed,  as 


There  was  a discharge  of  pus  from  the  socket,  and  the  swelling  in 
the  palate  diminished  m size  but  did  not  disappear.  Three  years 
subsequently  the  growth  was  incised,  the  dimension  of  the  swelling 
then  being  an  inch  by  half  an  inch.  Ulceration  followed,  and  the 
growth  was  then  freely  removed.  Microscopic  examination  showed 
that  it  was  an  adenoma  of  the  palate  which  had  become  malignant 
and  infiltrating.” 

(7)  Angioma. — These  tumours,  winch  occasionally  occur  upon 
the  gums,  may  simulate  a capillary  nsevus,  in  whicli  case  they 
are  composed  of  dilated  capillaries;  a venous  n^evus  is  simulated 
when  the  tumours  are  composed  of  irregular  spaces  containing 
venous  blood;  and  an  arterial  nsevus,  when  the  irregular  spaces 


Fig.  906. 


1 See  Tirit.  Dent.  Journ.,  vol.  xvii,  p.  181. 
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are  filled  with  arterial  blood.  The  microscopical  appearances  of  an 
angioma  are  shown  in  fig.  907. 

These  growths  usiiall.y  present  a smooth  surface.  They  vary 
in  colour,  being  bright  red  in  arterial  and  purple  in  venous  naevi; 
on  pressure  being  applied  they  become  pale,  rapidly  returning  to 
their  original  condition  after  removal  of  the  pressure.  They  are 
more  common  in  the  incisor  region,  though  they  may  occur  in 
the  region  of  the  molars.  Starting  as  a little  red  spot,  they 
gradually  spread  betwee?n  the  teeth  and  extend  principally  along 
the  margin  of  tho  gum,  both  in  front  and  behind  the  teeth.  These 
growths  bleed  re^adily  when  touched  with  the  tooth-brush,  and  in 
one  case  under  notice  the  haemorrhage  was  severe.  In  the  case 


Fig.  907. — Angioma,  be,  blood  corpuscles;  cts,  connective  tissue  stroma. 

of  distinct  venous  naevi,  the  tumour  may  attain  to  a large  size  and 
involve  the  mucous  membrane  of  the  gum,  cheek  and  lip. 

Arterial  angiomata  are  rare  on  the  palate.  A case  is  reported 
by  Treves^  of  a small  angioma  about  the  size  of  a cherry  situated 
between  the  two  upper  right  incisor  teeth.  The-  angioma  grew 
from  the  periodontal  membrane  and  came  away  with  the  lateral 
incisor. 

(8)  Papilloma.^ — Two  varieties  are  met  with,  the  pedunculated 


1 Journ.  Brit.  Dent.  As.^oc.,  vol.  ix,  p.  2.52. 

2 See  “ Papilloma  of  the  Oral  Cavity/’  by  J.  Arkovy,  Tram.  Odonto.  Soc., 
vol.  xiii,  p.  16. 
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and  the  sessile.  The  pedunculated  are  delicate  polypoid  growths 
and  are  always  attached  to  the  soft  palate.  The  sessile  or  warty 
papillomata  may  be  found  in  the  muco-periosteum  of  the  alveolar 
process  or  hard  palate  (see  figs.  908  and  909). 


Fig.  908.1 — Papilloma  of  the  gum»  (Heath.) 


Fig.  909. — Pajiilloma  of  gum  (from  a drawing  by  A.  Hopewell- 
Smith).  a,  oral  epithelium  (stratified);  h,  sub-muoous  tissue;  c,  rete 
Malpighii. 

(9)  Myxoma. — Pure  myxomata  are  rare.  A case  of  this  type 
was  reported  by  W.  Daniels.-  The  patient,  a woman,  aged  27, 


1 From  “Injuries  and  Diseases  of  the  Jaw,”  by  Christopher  Heath. 

2 Lancet,  December  12,  1908,  p.  1747. 
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noticed  a hard  lump  on  the  side  of  the  mandible  near  the  premolars 
nine  months  before  coming  under  observation.  The  tumour  was 
uniformly  firm  and  hard;  there  was  no  fluctuation  and  no  obvious 
swelling  in  the  cheek.  The  tumour  was  readily  shelled  out,  leaving 
a cavity  in  the  bone  extending  through  to  the  inner  plate.  The 
tumour  was  a pure  myxoma. 

(B)  Malignant  Epithelial  Tumours 

Carcinoma. — “ The  essential  character  of  a cancerous  growth 
consists  in  an  unlimited  multiplication  of  the  epithelial  elements 
of  the  organ  attacked.  In  some  cases  this  may  result  in  the 
formation  of  a superficial  outgrowth  of  a papillomatous  type,  while 
deep  processes  or  columns  of  cells  advance  into  the  tissues  along 
the  lymphatic  channels,  and  even  burst  through  tho  basement 
membrane  of  glandular  alveoli.  The  irritation  of  this  develop- 
ment leads  to  an  infiltration  of  the  surrounding  structures  with 
round  cells,  which  are  presumably  inflammatory  in  origin,  by  the 
agency  of  which  the  normal  tissues  are  disintegrated  and  removed, 
and  a stroma  of  variable  density  develops  around  the  epithelial 
outgrowths.  Hence  all  cancerous  tumours  may  be  said  to  consist 
of  a fibro-cellular  or  fibro-cicatricial  stroma  within  the  alveoli  of 
which  are  collections  of  epithelial  cells,  sometimes  arranged  in 
a methodical  manner,  but  more  often  packed  irregularly  together 
and  with  no  intracellular  tissue  between  them.  The.  alveolar 
spaces  are  in  reality  dilated  lymphatics,  and  hence  it  is  easy  to 
understand  that  carcinomata  are  disseminated  along  these  vessels; 
the  cancer  cells  are  epithelial  in  origin,  and  of  very  variable  size 
and  shape;  but  they  always  retain  more  or  less  the  character 
of  the  epithelium  from  which  they  are  originally  developed,  so 
that,  e.g.,  a squamous  epithelioma  is  never  derived  from  a part 
covered  with  columnar  epithelium,  or  vice  versa.  Blood-vessels 
ramify  through  the  stroma,  and  are  more  or  less  abundant  according 
to  its  density  ” (Rose  and  Carless). 

Histologically,  cancer  consists  of  connective  tissue  containing 
alveolar  spaces  filled  with  epithelium  varying  in  size,  shape  and 
arrangement.  The  alveolar  spaces  communicate  with  one  another 
so  that  the  growth  of  the  epithelium  is  continuous.  The  connective 
tissue  structure  between  the  individual  cells  seen  in  sarco/nata 
does  not  exist  in  carcinomata. 

Maxilla 

(a)  Squamous-celled  Carcinoma. — This  always  arises  from  the 
epithelium  adjacent  to  the  maxilla  and,  secondarily,  invades  the 
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bone.  A common  starting  point  is  the  margin  of  the  gum,  generally 
the  outer  aspect,  adjacent  to  a tooth  which  has  been  the  ^seat  of 
long-continued  sepsis.  In  such  a case  the  chronic  irritation  from 
the  tooth  seems  to  have  determined  the  growth  of  the  epithelioma. 
This  tumour  may  originate  in  the  hard  palate,  where,  in  some 
cases,  it  may  be  traced  to  the  chronic  irritation  of  a badly  fitting 
denture.  The  disease  may  also  commence  in  the  soft  palate,  the 
pillars  of  the  fauces,  the  tonsil,  and  the  buccal  mucous  membrane, 
and  thence  spread  to  the  jaw-bone.  Earely  it  may  happen  that 
the  'irritation  of  the  discharge  from  a chronic  ulcer,  primarily 
syphilitic  in  character,  may  cause  a malignant  growth  of  the 
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Fig.  910. — Squamoas-celled  carcinoma  of  the  palate,  ec,  epithelial  cells; 
me,  mesoblastic  cells  of  submucous  tissue ; eg,  epidermic  globule  of  con- 
centrically stratified  epithelial  cells;  ccc,  cylindrical  cancer  cells;  sc,  four 
“spiny”  cells.  (From  a drawing  by  A.  Hopewell-Smith.) 

adjacent,  epithelium.  This,  a comparatively  common  sequence 
in  the  tongue,  is  very  rarely  s-een  in  the  maxilla,  since  chronic 
syphilitic  lesions  are  uncommon  in  the  mucosa  covering  it. 

The  squamous-celled  carcinoma  clinically  may  at  first  become 
evident  as  an  ulcer.  There  is  little  doubt  that  in  many  of  these 
cases  a simple  ulcer  is  present  for  some  time  in  association  with 
sepsis  before  malignant  change  occurs.  If,  after  the  removal  of 
all  source  of  irritation,  the  ulcer  does  not  rapidly  heal,  it  should 
be  viewed  with  grave  suspicion  and  immediately  submitted  to 
microscopy  (fig.  910).  In  other  cases  the  earliest  sign  of  the 
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disease  may  be  a nodule  in  the  mucous  membrane  or  a papillary 
excrescence.  But  whatever  way  it  starts,  an  ulcer  with  more 
or  less  characteristic  qualities  soon  appears.  Its  edge  is  hard, 
raised  and  tends  to  grow  luxuriantly  over  the  surrounding  tissue, 
or,  as  is  commonly  said,  is  “ everted.”  The  surrounding  tissues 
of  the  base  are  infiltrated;  the  floor  is  irregular,  and  may  show 
irregular  warty  prominences  and  deep  excavations  at  the  bottom  of 
which  the  bone  may  be  exposed.  The  discharge  from  the  ulcer 
abounds  in  cancer-cells.  A characteristic  feature  is  the  extremely 
foetid  odour  emitted  from  the  growth.  The  ulcer  spreads  rapidly 
until  a large  tract  of  the  jaw  njay  be  involved.  Cervical  glands  are 
early  enlarged,  mainly  by  malignant  deposits  and  to  a lesser  degree 
by  chronic  sepsis. 

A curious  form  of  squamous-celled  carcinoma  occurs  in  the 
upper  jaw,  to  which  the  name  “ boring  epithelioma  ” has  been 
given.  As  the  name  Implies,  this  type  of  cancer  tends  to  burrow 
into  the  substance  of  the  jaw-bone  or  even  into  the  sinus,  showing 
from  the  surface  very  little,  if  any,  evidence  of  its  grave  nature. 
The  onset  of  this  disease  is  insidious,  and  the  symptoms  very 
indefinite.  It  often  appears  to  originate  in  chronic  sepsis,  as  the 
following  case  shows:  A patient,^  a female  aged  35,  had  had 
suppuration  in  connection  with  a maxillary  left  lateral  incisor  for 
a period  of  two  years.  The  alveolar  process  retained  its  natural 
contour;  there  was  no  swelling  or  redness,  but  about  half,  to  three- 
quarters  of  an  inch  above  the  neck  of  the  tooth  there  was  a sinus, 
the  edge  of  which  was  not  swollen  but  was  covered  with  sodden 
epithelium.  The  tooth  was  loose  and  a little  tender,  and,  on 
pressing  the  parts,  a small  quantity  of  thickish  pus  was  discharged 
through  the  sinus.  The  tooth  was  removed  with  a little  difficulty 
and  adherent  to  it  were  ragged  masses  of  tissue.  On  examination 
this  proved  "^o  be  epitheliomatous  in  character  (fig.  911).  At  the 
operation  the  growth  extended  from  the  right  central  to  the  left 
first  molar,  and  had  only  burrowed  in  the  alveolar  process,  avoiding 
the  maxillary  sinus  which  was  free. 

(5)  Columnar-celled  Carcinoma. — This  arises  from  the  epithelium 
lining  the  maxillary  sinus  and  the  growth  is  primarily  in  that 
cavity.  The  growth  tends  to  fill  the  cavity  completely,  and  finally 
erode  one  or  more  of  its  walls  and  invade  the  adjacent  soft  tissues. 
When  confined  to  the  cavity,  the  symptoms  are  very  indefinite 
and  are  generally  those  of  a persistent  and  intractable  neuralgia. 
At  an  early  period,  if  the  maxillary  sinus  were  transilluminated 


1 Trans.  Odonto.  Soc.,  vol.  xxxiii,  p.  231. 


832 


DENTAL  SURGERY  AND  PATHOLOGY 


from  the  mouth,  opacity  might  suggest  the  cause  of  the  neuralgia. 
Generally  speaking,  the  symptoms  are  in  abeyance  until  the  cavity 
is  filled  with  growth  and  pressure  is  exerted  upon  one  of  its  walls. 
The  growth  may  merely  press  upon  the  walls  of  the  cavity  and 
cause  distension,  or  may  erode  through  the  boundaries  of  the 
cavity  and  infiltrate  the  soft  tissues.  For  instance,  the  orbital  plate 
may  be  pushed  up,  and  perhaps  some  limitation  of  the  movements 
of  the  globe  of  the  eye  may  be  seen;  the  facial  surface  may  be 
encroached  upon  and  a prominence  of  the  cheek  occur,  with  or 
without  infiltration  of  the  soft  parts;  or,  should  the  posterior  wall 
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Fig.  911.1 — cn,  cell-nest;  ci,  small-celled  infiltration  of  the  tissues; 
e,  islands  of  epithelial  cells. 

of  the  cavity  be  affected,  a swelling  may  appear  in  the  temporal 
region  of  the  head  above  the  malar  arch.  Inspection  through  the 
anterior  nares  may  show  a bulging  of  the  inner  wall  of  the  maxillary 
sinus,  or  -even  a fungation  of  the  growth  into  the  nasal  cavity. 
The  teeth  on  the  affected  side  may  loosen  and  fall  out,  the  sockets 
becoming  filled  witli  the  growdh.  The  cervical  glands  will  sooner  or 
later  become  enlarged. 

Eve  maintains  that  many  of  the  growths  of  this  type  have 


1 From  “ Histology  and  Patlio-histology  of  the  Teeth,”  by  A.  Hopewell- 
Smith. 
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their  origin  from  “ rests  ” of  the  germinal  epithelium  of  the  teeth. 
(See  chapter  on  Odontomes,  p.  626.) 

(c)  Spheroidal-celled  Carcinoma. — This  may  originate  from  the 
epithelium  of  the  glands  of  the  mucous  membrane  of  the  maxillary 
sinus.  The  growth  exhibits  the  same  clinical  characters  as  the 
columnar-celled  neoplasm  of  the  maxillary  sinus  (fig.  912), 
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Fig.  912. — Spheroidal-celled  carcinoina.  sec,  spheroidal  cells;  cts,  con- 
nective tissue  stroma.  (From  a drawing  by, A.  Hopewell-Smith.) 

Mandible 

(a)  Squamous-celled  Carcinoma. — This  type  is  most  frequently 
seen.  As  in  the  maxilla,  the  growth  arises  from  the  adjacent 
epithelium,  and,  secondarily,  invades  the  bone.  It  may  originate 
at  the  gum  margin,  when  chronic  sepsis  appears  to  play  an  im- 
portant part  in  its  causation;  or  it  may  commence  in  the  floor 
of  the  mouth,  the  tongue,  or  the  buccal  mucous  membrane,  or  the 
jaw  may  be  secondarily  invaded  from  the  lower  lip.  However  and 
wherever  it  commences,  an  ulcer  speedily  forms  which  has 
characteristics  similar  to  those  already  described  in  the  maxilla. 

A squamous-celled  carcinoma  arising  in  the  anterior  extremity 
of  the  sublingual  sulcus  (sublingual  carcinoma)  is  of  importance 
to  the  dental  surgeon,  as  the  ulceration  may  be  mistaken  for  a 
simple  ulcer  arising  from  the  irritation  of  a denture.  The  disease 
starts  as  a small  nodule,  or  warty  ulceration,  in  the  floor  of  the 
53 
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mouth;  ulceration  follows  and  the  disease  spreads  rapidly  between 
the  root  of  the  tongue  and  the  concave  surface  of  the  arch  of  the 
mandible.  The  surrounding  tissues  are  speedily  infiltrated;  the 
tongue  becomes  fixed  and  the  salivary  ducts  obstructed  by  pressure, 
or  laid  open  by  ulceration. 

(6)  Columnar-celled  Carcinoma  is  very  rare  in  the  mandible. 
In  all  probability  it  originates  in  the  “ enamel  organ  rests  ” of  the 
periodontal  membrane,  or  in  the  body  of  the  jaw.  The  growth 
causes  an  enlargement  of  the  mandible  before  ulcerating  into  the 
cavity  of  the  mouth. 

The  early  recognition  of  carcinoma  is  most  important,  and, 
as  it  may  come  under  the  notice  of  dental  practitioners  in  its 


^"iG.  913. — Squamous-celled  carcinoma  of  the  mandible.  (Museum  of 
Charing  Cross  Hospital.) 


early  stages,  its  clinical  signs  should  be  thoroughly  understood 
by  them.  All  patients  over  30  with  ulceration  of  recent  origin 
should  receive  close  scrutiny.  The  following  is  a typical  history : 
A.  B.,  aged  55,  stated  that  two  teeth  in  the  maxillary  left  molar 
region  became  loose  and  fell  out,  and  that  he  had  since  been 
troubled  with  a nasty  taste  in  the  mouth.  An  examination  of 
the  teeth  sockets  showed  them  to  be  filled  with  a carcinomatous 
mass.  On  another  occasion,  a man,  aged  47,  complained  of  pam 
in  the  maxillary  left  molar  region.  He  had  received  a blow  in  this 
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region  eighteen  years  previously,  and  the  first  and  second  molars 
had  recently  loosened  and  fallen  out.  The  wound  was  filled  with 
a mass  of  unhealthy-looking  tissue,  necrosed  bone  could  be  detected, 
and  there  was  a profuse  fcetid  discharge.  The  patient  had  acquired 
syphilis  twenty-five  years  previously.  In  this  case,  although  the 
history  was  suggestive  of  a gummatous  infiltration  of  the  bone, 
the  possibility  of  carcinoma  could  not  be  neglected.  Microscopical 
examination  showed*  merely  granulation  tissue.  Under  antisyphilitic 
treatment  and  local  irrigation  the  condition  cleared  up. 

(C)  Malignant  Connective  Tissue  Tumours 

Sarcoma. — The  term ' sarcoma  is  used  to  designate  a tumour 
composed  mainly  of  embryonic  counective  tissue  cells.  A sarcoma 
usually  presents  a homogeneous  appearance,  the  colour  varies  and 
depends  to  some  extent  upon  the  vascularity  of  the  growth. 
Sarcomata  vary  in  their  malignancy.  Locally  this  group  of  tumours 
spreads  by  infiltrating  the  surrounding  tissue^  and  eventually 
replacing  it.  A general  dissemination  throughout  the  body  is 
brought  about  by  the  vascular  system. 

Histologically  a sarcoma  is  composed  solely  of  one  type  of  cell, 
yet  the  type  varies  in  size  and  shape;  for  example,  the  cells  may 
be  classed  as  large  or  small,  round,  spindle,  oval.  They  are  held 
together  by  a delicate  reticulum,  which,  with  suitable  preparation, 
can  always  be  demonstrated  between  the  individual  cells.  The 
blood-vessels  consist  of  spaces  between  the  cells  and  are  lined  with 
a delicate  endothelium.  This  peculiar  arrangement  of  the  vascular 
supply  accounts  for  the  extreme  liability  of  sarcomata  to 
hasmorrhage. 

Patients  suffering  from  sarcomata  of  the  jaws  are  usually  young 
— probably  40  per  cent,  of  them  are  under  20  years  of  age.  As  in 
cancer,  it  is  possible  that  chronic  irritation  plays  an  important 
part  in  their  etiology.  A definite  history  of  previous  trouble  from 
the  teeth  can  at  times  be  obtained,  and  it  is  possible  that  , in  the 
past  the  relation  of  septic  teeth  to  this  type  of  malignant  growth 
has  been  overlooked. 

The  round-celled,  spindle-celled,  fibro  and  mixed-celled  sar- 
comata are  met  with  in  about  equal  numbers.  Bare  types  are 
the  embryo-plastic  odontome,  the  melanotic,  the  chondro,  the  myxo, 
the  osteo,  and  alveolar  varieties. 

Round-celled,  spindle-celled,  mixed-celled,  and  fibro-sarcomata 

may  arise,  either  as  periosteal  or,  more  rarely,  endosteal  growths. 
These  tumours  may  occasionally  arise  after  injury,  for  example, 
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J.  G.  Turner^  records  a case  where  a man  received  a blow  in  the 
front  of  the  mouth,  which  drove  some  septic  incisors  into  the  bone. 
Within  a very  short  time  he  died  of  a small,  round-celled  sarcoma, 
which  originated  in  the  injured  tissues.  These  varieties  of  sarcoma, 
when  springing  from  the  body  of  the  bone,  tend  rapidly  -to  invade 
the  tissues  and  give  rise  to  a distension  of  the  bone  in  all  directions, 
the  arch  of  the  teeth  being  considerably  distorted.  The  periosteal 
type  spreads  with  equal  rapidity  in  all  directions  over  the  surface 
of  the  bone  and  extends  down  the  sockets  of  the  teeth,  the  bone 


Fig.  914.2 — A periosteal  sarcoma.  (Targett.) 


itself  being  slowly  eaten  into  by  the  growth,  which,  in  the  case 
of  the  mandible,  may  entirely  surround  it,  before  the  centre  of 
the  bone  is  invaded. 

Typical  specimens  are  shown  in  figs.  914  and  915. 

Microscopical  sections  of  these  growths  are  shown  in  figs.  916 
' to  918. 


1 Trans.  Odonto.  Soc.,  vol.  xxxix,  p.  112. 

2 From  Trans.  Odonto.  Soc. 
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Fig.  915.1 — An  endosteal  sarcoma.  (Targett.) 


X 250. 


Fig  .916.—  Round-celled  sarcoma,  rc,  round  cells  ; cts,  connective  tissue  stroma  ; 
he,  blood  corpuscles  ; c,  capillary.  (From  a drawing  by  A.  Hopewell  Smith.) 


1 From  Trans.  Odonto.  Soc. 
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Fig.  917.— Spindle-celled  sarcoma.  (From  a drawing  by  A.  Hopewell- 
Smith.)  The  cells  are  arranged  longitudinally  except  in  places,  where  they 
are  transversely  cut. 


X 250. 

Fig.  918. — Fibro-sarcoma.  sc,  spindle  cells;  src,  small  round  cells;  Ire, 
large  round  cells;  gs,  ground  substance.  (From  a drawing  by  A.  Hopewell- 
Smith.) 
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The  sarcomatous  embryoplastic  odontomes  have  been  referred 
to  under  “Odontomes.” 


(D)  Endotheliomata 

Endotholiomata  are  tumours  which  arise  in  connection  with 
the  blood-  and  lymph-vessels.  In  the  jaws  they  usually  grow 
from  the  mucous  membrane  of  the  palate  and  are  sometimes  met 
with  in  the  alveolar  process.  The  microscopical  features  of  an 
endothelioma  are  shown  in  fig.  919. 
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CHAPTER  XXXIII 

Diagnosis  of  Swellings  about  the  Jaws 

Swellings  of  the  jaws  are  not  always  easy  to  diagnose,  and 
it  is  often  impossible  to  determine  the  exact  nature  of  the  growths 
without  making  a preliminary  incision  or  puncture. 

(A)  SWELLING'S  INVOLVING  THE  MAXILLA 

For  convenience  these  swellings  will  be  considered  under : 
(1)  Those  involving  the  maxillary  sinus ; (2)  those  originating  in  the 
alveolar  process ; and  (3)  those  growing  from  the  palate. 

(1)  Swellings  involving  the  Maxillary  Sinus. — A tumour  may 
arise  primarily  in  the  maxillary  sinus,  or  a growth,  having  its 
origin  in  the  alveolar  process,  may  involve  this  sinus  secondarily. 

In  order  that  the  clinical  features  of  swellings  of  the  maxillary 
sinus  may  be  clearly  understood  a brief  reference  must  be  made 
to  certain  points  in  the  anatomy  of  that  sinus.  The  sinus  may 
be  regarded  as  a closed  cavity,  the  boundaries  of  which,  with  the 
exception  of  the  one  formed  by  the  alveolar  process,  are  thin  and 
yield  readily  to  pressure.  A distension  of  the  cavity  is  therefore 
a sign  of  the  presence  of  a growth.  Expansion  (I)  of  the  facial 
wall,  probably  the  least  resistant,  leads  to  a swelling  on  the  face 
situated  under  the  lower  border  of  the  orbit;  (2)  of  the  orbital 
wall,  to  pressure  symptoms  on  the  eye,  often  accompanied  by 
protrusion  of  the  eyeball ; (3)  of  the  nasal  wall,  to  obstruction  of  the 
nasal  passage;  (4)  of  the  posterior  wall,  to  pressure  on  the  contents 
of  the  zygomatic  fossa.  The  floor  of  the  sinus  formed  by  the 
alveolar  process  is  of  considerable  thickness,  and  distortion  of  this 
wall  as  a rule  only  occurs  in  cases  of  malignant  disease.  The 
second  division  of  the  fifth  nerve  (superior  maxillary)  is  in  close 
connection  with  the  sinus,  entering  at  the  spheno-maxillary  fissure, 
traversing  the  infra*orbital  canal,  and  opening  on  the  face  at  the 
infra -orbital  foramen.  Implication  of  this  nerve  in  a growth  may 
give  rise  to  persistent  neuralgia  before  symptoms  of  distension 
of  the  sinus  are  apparent.  The  bony  walls  of  the  nasal  duct,  which 
are  partly  formed  by  the  maxilla,  may  be  invaded,  leading  to 
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pressure  on  the  duct,  which  is  shown  clinically  by  epiphora  (over- 
flow of  tears). 

(a)  Swellings  arising  primarily  in  the  Maxillary  Sinus. — The 

only  fluid  siwelling  primarily  arising  in  the  sinus  is  the  condition 
known  as  “ cystic  disease  of  the  antrum.”  This  gives  rise  to  a 
slow  but  painless  distension  of  the  walls.  The  thinner  or  facial 
wall  gives  way  more  readily  than  the  more  resistant,  and  the 
bulging  on  the  face  is  therefore  one  of  the  most  prominent  sym- 
ptoms. The  swelling  itself  is  smooth  and  globular,  and,  on  pressure, 
may  give  rise  to  the  sensation  known  as  “ parchment-like  crack- 
ling.” The  alveolar  border  is  not,  as  a rule,  interfered  with.  In 
some  cases  the  patient  is  aware  of  the  presence  of  fluid  in  the 
sinus. 

With  innocent  solid  tumours  there  is  a gradual  distension  of 
all  the  walls  of  the  cavity,  with  the  exception  of  the  alveolar  border. 
Epiphora  may  be  present  and  severe  neuralgia. 

Malignant  tumours  give  rise  to  a rapid  distension  of  the  facial, 
orbital,  and  nasal  walls  of  the  cavity,  the  alveolar  process  being 
involved  in  the  later  stage.  Severe  pain  is  frequently  associated 
with  malignant  disease;  the  skin  is  implicated  at  an  early  stage, 
and  oedema  of  the  face  is  present.  The  lymphatic  glands  do  not 
become  enlarged  until  the  growth  is  well  advanced. 

(b)  Swellings  involving  the  Maxillary  Sinus  Secondarily. — The 
sinus  is  frequently  involved  secondarily  by  tumours  originating  in 
the  alveolar  process."  These  tumours  will  be  described  under  the 
next  headings.  Such  swellings  do  not  usually  lead  to  distension 
of  the  cavity  unless  the  growth  attains  a considerable  size. 

In  diagnosing  betiveen  the  swellings  of  the  maxillary  sinus 
it  is  of  primary  importance  to  determine  whether  the  growth  is 
fluid  or  solid.  This  point  may  be  determined  by  transillumination. 
The  period  of  growth  will  enable  innocent  growths  to  be  dif- 
ferentiated from  malignant  growths,  a rapid  growth  suggesting 
malignant  trouble.  The  rate  of  growth  of  tumours  of  the  jaw  is, 
however,  not  always  easy  to  ascertain,  the  patient  frequently 
being  quite  unconscious  of  the  presence'  of  any  swelling  in  the 
mouth,  and  in  other  cases  the  swellings  are  not  recognized  until 
long  after  their  appearance.  The  history  given  by  a patient  of 
the  rate  of  growth  must  therefore  be  accepted  with  caution.  j 

The  solid  innocent  tumours  occurring  in  the  maxillary  sinus  are : 

(1)  Fibroma,  (2)  enchondroma,  (3)  osteoma,  (4)  myxoma.  The 
differential  diagnosis  of  these  tumours  is  at  times  far  from  easy,  | 
more  especially  in  the  early  stages,  as  they  all  give  rise  to  distension  j 
of  the  walls  of  the  sinus.  Osseous  growths  are  generally  exceed- 
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ingly  slow  in  development,  while  fibromata  and  enchondromata 
may  grow  at  times  with  great  rapidity. 

The  malignant  tumours  occurring  in  the  maxillary  sinus  are : - 

(1)  Carcinoma,  (2)  sarcoma.  The  di^erential  diagnosis  between 
carcinoma  and  sarcoma  can  sometimes  be  arrived  at  from  the 
age  of  the  patient;  growths  in  the  young  are  invariably  sarcomata, 
while  those  occurring  in  persons  over  the  age  of  40  may  be  either 
sarcomata  or  carcinomata.  A tendency  to  haemorrhage  wilh  indicate 
a sarcoma;  and  growths  springing  from  the  region  of  the  malar 
bone  are  nearly  always  sarcomatous.  In  the  case  of  mahgnant 
tumours  a diagnosis  should  always  be  made  from  necrosis,  especially 
when  there  is  a large  amount  of  inflammatory  material  and  sloughing 
of  the  soft  tissues.  In  doubtful  cases,  a portion  of  the  diseased 
tissue  should  be  microscopically  examined  before  an  operation  is 
performed. 

(2)  Swellings  originating  in  the  Alveolar  Process. — These  may 
be  divided  into  (a)  those  growing  from  the  soft  tissues  covering 
the  bone;  (h)  those  growing  within  the  bone. 

(a)  The  usual  growths  springing  from  the  surface  of  the  bone 
are  the  various  types  of  epulides  and  the  true  fibroma.  Their 
diagnosis  presents  but  httle  difficulty.  The  epulides  spring  from 
the  margin  of  the  alveolar  process,  usually  from  the  septum 
between  two  teeth.  The  possibility  of  the  growth  being  an 
excrescence  from  a tumour  involving  the  body  of  the  bone  must 
always  be  considered.  This  condition  is  seen  more  particularly 
in*  connection  with  myeloid  growths. 

The  true  fibroma  can  be  recognized  by  its  slow  growth,  and 
its  frequent  attachment  to  the  bone  by  a pedicle  (see  p.  816). 

(h)  The  swellings  growing  within  the  alveolar  process  are  the 
most  important  from  the  point  of  view  of  dental  practice.  These 
may  be  divided  into  fluid  and  solid. 

• The  fluid  swellings  are:  — 

(1)  Acute  abscess. 

(2)  Chronic  abscess. 

(3)  Dental  cyst. 

(4)  Follicular  odontome  (dentigerous  cyst). 

(5)  Epithelial  odontome. 

The  solid  swellings  are  : — 

(1)  Fibroma. 

(2)  Myeloma. 

(3)  Calcified  odontome. 

(4)  Sarcoma. 

(5)  Carcinoma. 
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In  diagnosing  between  these  growths  the  fluid  swellings  must 
first  be  separated  from  the  solid.  Fluid  swellings  are  indicated 
when  fluctuation  is  present,  and  when  the  swelling  is  regular, 
smooth,  and  globular  in  character. 

differential  diagnosis  of  the  fluid  swellings  lies  between  ; 
chronic  abscess,  dental  cyst,  follicular  odontome,  and  epithehal 
odontome.  The  teeth  should  be  carefully  examined,  and,  if  septic 
teeth  are  present,  the  probability  is  that  the  swelling  is  either 
a dental  cyst  or  a chronic  abscess.  The  differentiation  between 
these  will  be  assisted  by  considering  the  history  of  the  swelling,  i 
In  the  case  of  a dental  cyst  there  is  a history  that  the  swelling  ; 
has  slowly  but  progressively  increased  in  size ; with  a chronic 
abscess  there  may  be  a history  of  rapid  swelling  and  of  variation^ 
in  size  from  time  to  time.  The  swelling  from  a cyst  is  usually 
more  defined,  and  the  fluctuation  is  more  elastic  in  character  than ; 
in  the  case  of  a chronic  abscess.  If,  however,  septic  teeth  are, 
absent  the  growth  is  probably  either  a follicular  or  epithelial  odon-' 
tome.  With  a follicular  odontome  a tooth  is  invariably  absent- 
from  the  series  and  the  outline  of  the  swelling  is  globular.  With  \ 
the  epithelial  odontome  one  or  two  teeth  may  be  absent,  and  the  ' 
swelling  is  frequently  lobulated.  ■ 

Fluid  growths  can  be  efficiently  diagnosed  from  solid  growths 
by  the  aid  of  skiagrams." 

As  regards  the  sdiid  tumours j the  rate  of  growth  must  be 
ascertained  in  order  to  determine  whether  the  growth  is  innocent  ‘ 
or  malignant  in  type.  The  endosteal  fibroma  leads  to  distension- 
of  the  outer  alveolar  plate;  there  is  no  fluctuation,  and  the  character 
of  the  swelling  is  not  globular  in  outline  as  it  is  in  the  case  of 
cysts.  A calcified  odontome  tends  to  produce  a swelling  similar 
to  a fibroma.  A myeloma  usually  leads  to  a distension  bf  both 
plates  of  the  alveolar  process,  the  outer  plate  giving  way  more 
readily  than  the  inner.  The  swelling  is  generally  distinctly  lobu-  1 
lated  in  outline,  but  this  is  not  always  the  case,  and  in  the  early 
stages  a diagnosis  between  a fluid  swelling  and  a myeloma  is  by 
no  means  easy.  Carcinoma  should  be  suspected  in  all  cases  of 
rapidly  spreading  ulceration  of  the  gums.  In  these  cases  the 
growth  usually  extends  to  the  maxillary  sinus  and  there  is  often 
no  apparent  swelling  over  the  facial  surface.  In  the  later  stage, 
however,  the  walls  of  the  sinus  become  distended  and  the  occlusion 
of  the  teeth  disorganized.  A fast-growing  tumour  springing  from 
the  outer  aspect  of  the  bone  is  usually  a sarcoma. 

(3)  Swellings  in  connection  with  the  Palate. — The  commonest 
fluid  swelling  in  the  palate  is  a chronic  abscess.  It  generally  arises  |j 
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in  connection  with  the  lateral  incisor,  but  may  be  connected  with 
a premolar  or  molar.  The  association  of  a well-marked  fluctuating 
swelling  with  a septic  tooth  is  sufflciently  diagnostic.  The  possi- 
bility of  the  swelling  being  a gumma  in  the  stage  of  breaking 
down  must  not  ^be  overlooked.  The  other  fluid  swellings  that  may 
occur  are  dermoid  cyst  (in  the  soft  palate),  follicular  odontome, 
and  aneurism  of  the  descending  palatine  artery,  but  they  are  rare. 

The  solid  tumours  are : Innocent — (1)  papilloma,  (2)  fibroma, 
(3)  adenoma,  (4)  osteoma.  Malignant — (1)  sarcoma,  (2)  carci- 
noma. The  papillomata  are  recognized  by  their  characteristic 
appearance',  but  the  possibility  of  the  growth  being  an  epithelioma 
in  an  early  stage  must  not  be  forgotten.  It  is  well  to  submit  all 
papillomata  after  removal  to  microscopy.  Fibromata  may  be 
recognized  by  their  slow  growth,  their  putty-like  consistency,  and 
in  many  cases  their  pedunculated  character.  Osteomata,  in  the 
form  of  so-called  torus  palatinus,  are  common.  They  are  situated 
in  the  median  line  towards  the  back  of  the  hard  palate.  Their 
extreme  hardness  and  slow  growth  are  sufficiently  characteristic. 
Adenomata  are  rare.  They  give  rise  to  solid  sessile  tumours  and 
their  true  nature  is  often  only  apparent  after  operation,  when 
they  are  found  to  shell  out  easily  from  the  surrounding  tissues.  A 
fast-growing  tumour  springing  from  the  hard  palate  is  generally 
a sarcoma;  from  the  soft  palate  a carcinoma.  Here  again  the 
possibility  of  the  swelling  being  a gumma  must  be  considered. 

(B)  SWELLINGS  INVOLVING  THE  MANDIBLE 

With  swellings  in  the  neighbourhood  of  the  mandible  the  first 
step  is  f.o.  determine  whether  or  not  the  swelling  is  in  connection 
ivith  thelmandihle,  and  if  it  is,  whether  it  involves  the  substance 
of  the  bone  or  is  only  connected  with  the  bone  externally. 

(1)  Swellings  connected  with  the  Bone  Externally. — These 
include  the  various  types  of  epulidos.  Their  attachment  to  the 
margin  of  the  alveolar  process  is  sufficient  to  establish  a diagnosis, 
but  here,  as  in  the  maxilla,  the  possibility  of  the  growth  being 
simply  an  excrescence  of  a tumour  involving  the  body  of  the  bone 
must  be  kept  in  mind.  The  other  solid  growths  arising  from  the 
external  aspect  of  the  bone  are : Innocent — (1)  fibroma,  (2)  enchon- 
droma,  (3)  osteoma.  Malignant — (1)  sarcoma,  (2)  carcinoma. 

Of  the  innocent  growths  the  fibroma  usually  springs  from  the 
bone  in  the  neighbourhood  of  the  median  line;  the  enchondroma 
and  osteoma  from  the  inner  side  of  the  alveolar  process  near  the 
premolars  or  the  angle  of  the  jaw.  Malignant  growths  springing 
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from  th©  external  surface  of  the  bone  tend  rapidly  to  involve  the| 
overlying  tissues,  as  is  shown  by  the  fact  that  the  skin  is  adherent^*: 
to  the  growth  and  not  freely  movable  over  the  surface. 

(2)  Tumours  inYolYing  the  Body  of  the  Bone. — The  principal? 
symptom  will  be  gradual  expansion  of  the  two  plates  of  the^‘‘ 
mandible,  the  outer  generally  yielding  to  a greater  extent  than;, 
the  inner.  Fluid  swellings  may  be  suspected  when  the  bulging  of- 
the  walls  is  quite  smooth  and  globular  in  character;  the  outer!, 
plate  may  become  so  thin  that,  on  pressure  upon  it,  the  sensation^: 
of  “parchment-like  crackling”  may  be  felt.  If  the  swelling  is 
fluid,  a diagnosis  will  have  to  be  made  between  chronic  abscess, 
dental  cyst,  follicular  odontome  and  epithelial  odontome.  The  mode 
of  diagnosis  between  these  has  already  been  mentioned. 

An  epithelial  odontome  is  likely  to  be  mistaken  for  a myeloma,  > 
and  the  diagnosis  between  the  two  is  often  very  difficult,  but  with, 
the  former  there  will  nearly  always  be  an  absence  of  ia  tooth  or*; 
teeth  from  the  series.  B 

With  solid  growths,  the  character  of  the  expansion  of  the  bonejj 
is  not  so  regular  as  in  fluid  collections,  the  inner  plate  bein^ 
involved  as  well  as  the  outer.  With  innocent  growths  the  swelling" 
will  be  of  long  duration,  while  with  malignant  the  swelling  is| 
generally  nodulated  and  always  of  quick  growth.  The  innocent^ 
tumours  may  be  either  fibroma,  enchondroma,  myeloma,  or> 
osteoma;  the  malignant  either  epithelioma  or  sarcoma.  Necrosisl 
must  be  carefully  diiagnosed  from  malignant  disease,  and  the  like-J 
lihood  of  mistaking  a calcified  odontome  for  more  serious  mischiefs 
must  not  be  forgotten.  ; 
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CHAPTEE  XXXIV 

Interference  with  the  Movements  of  the  Tempoi*o- 
Mandibular  Articulation  (Closure  of  the  Jaws). 

Cases  of  restricted  miovement  of  the  jaws  or  closure  of  the 
jaws  ar©  frequently  met  with  in  practice.  The  treatment  of  these 
cases  belongs  frequently  to  the  domain  of  general  surgery,  but 
it  sometimes  falls  within  the  province  of  the  dental  surgeon.  It 
is  necessary  therefore  that  the  dental  practitioner  should  be  familiar 
with  the  various  diseases  which  produce  this  condition  and  should 
be  in  a position  to  make  a diagnosis. 

(A)  ETIOLOGY. 

(1)  Causes  connected  with  the  Teeth. — The  commonest  cause 
of  closure  of  the  jaw  is  infection  in  connection  with  a partially 
erupted  or  misplaced  mandibular  third  molar.  In  this  condition  the 
tooth  sac,  which  is  partly  opened,  becomes  filled  with  stagnant 
matter;  infection  follows  and  spreads  through  the  periodontal 
membrane  and  thence  along  the  sheaths  of  the  muscles.  The 
inflammatory  exudation  leads  to  a mechanical  impediment  to  the 
movement  of  the  muscles. 

Infection  around  the  second  or  first  molars,  or  possibly  infection 
around  the  maxillary  molars,  may  spread  to  the  soft  tissues  and 
cause  closure'  of  the  jaws;  but  as  a rule  the  interference  with 
the  movement  of  the  articulation  in  these  cases  is  not  so  marked 
as  in  the  case  of  the  mandibular  third  molar. 

True  spasm  of  the  muscles  from  irritation  of  the  nerves  of  the 
teeth  is  rare'. 

Chronic  sepsis  from  the  teeth  may  produce  such  an  enlargement 
of  the  neighbouring  lymphatic  gland  as  to  cause  discomfort  on 
movement  of  the  mandible ; this  is  particularly  the  case  with 
enlargement  of  the  lymphatic  gland  superficial  to  the  parotid 
salivary  gland. 

(2)  Tonsillitis. — In  acute  tonsillitis  the  infection  may  spread 
to  the  soft  tissues  covering  the  ramus  and  give  rise  to  pain  on 
opening  the  mouth.  In  these  cases  swallowing  causes  extreme 
discomfort;  there  is  little  or  no  swelling  over  the  region  of  the 
face,  but  the  tissues  behind  the  angle  of  the  jaw  are  usually 
swollen  and  tender  to  touch. 
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(3)  Affections  of  the  Parotid  Gland. — Swellings  of  the  parotid 
gland  interfere  with  the  free  opening  of  the  month  by  causing 
mechanical  obstruction.  The  commonest  cause  of  such  swellings 
is  an  inflammation  of  the  gland  (parotitis)  which  may  be  a specific 
(mumps)  or  secondary  to  infection  in  the  mouth,  which  has  spread 
up  the  duct.  Another  cause,  but  less  common,  is  the  presence 
of  a • tumour.  Swellings  connected  with  the  parotid  gland  are 
situated  below  and  in  front  of  the  ear,  and  the  socia  parotidis  can 
usually  be  felt  lying  over  the  masseter.  In  mumps  the  condition 
is  usually  symmetrical. 

(4)  Spasm  of  Muscles. — Closure  of  the  jaws  from  spasm  of  the 
masseter  and  other  muscles  is  very  rare.  The  muscular  spasm' 
is  said  to  be  due  to  irritation  of  the  pulps  of  the  second  and  third 
molars,  but  I have  never  seen  a case  of  closure  of  the  jaws  which 
could  be  attributed  to  this  cause.  Spasm  of  the  muscles  occurs 
in  the  course  of  tetanus  and  strychnine  poisoning. 

(5)  Diseases  of  the  Articulation. — In  acute  arthritis  there  is*: 
swelling  in  the  neighbourhood  of  the  joint,  th-e  parts  are  tender  i 
to  touch  and  any  attempt  to  move  the  joint  causes  great  pain. 
In  that  form  of  chronic  arthritis'  known  as  osteo-arthritis  the 
movements  of  the  joint  are  mechanically  limited  by  the  formation 
of  new  bone  around  the  joint  surfaces.  In  the  early  stages  there 
is  only  slight  stiffness  of  the  jaw,  which  is  more  in  evidence  in  the 
morning.  When  the  mouth  is  being  opened,  a clicking  sound  is 
audible  to  the  patient  and  also  to  the  surgeon.  As  the  disease 
progresses,  the  stiffness  of  the  jaw  increases  until,  in  advanced 
cases,  the  articulation  becomes  practically  fixed,  owing  to  alteration 
in  the  shapes  of  the  articular  surfaces.  Osteo-arthritis  may  be 
suspected  when  a patient  of  forty  years  or  upwards  declares  a 
history  of  gradual  loss  of  power  to  open  the  mouth. 

In  osseous  anchylosis  the  jaw  is  absolutely  fixed,  but  in  fibrous 
anchylosis  a slight  movement  of  the  jaw  can  be  obtained.  There 
is  usually  a history  of  injury  or  infection  of  the  joint. 

In  the  rare  condition  known  as  hypertrophy  of  the  condyle  there 
is  usually  some  restriction  in  the  movement  of  the  joint;  the 
enlarged  condyle  can  be  felt  on  palpating  the  parts  over  the  region 
of  the  joint;  the  chin  is  pushed  to  the  opposite  side  and  the  face 
is  distorted  on  the  affected  side. 

(6)  Cicatrices. — ^After  severe  ulceration,  scar  tissue  may  be 


formed  to  such  an  extent  that  the  movements  of  the  mandible 


are  considerably  restricted  and  even  complete  closure  of  the  jaws  j 
may  arise  from  this  cause.  The  scar  tissue  which  forms  on  the  [ 
healing  of  wounds  of  the  elevator  muscles  of  the  mandible  In-  J 
variably  prevents  the  mouth  from  being  opened  to  its  fullest  extent, 
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the  restriction  of  movement  being  most  marked  in  the  case  of 
injuries  to  the  tendon  of  the  temporal  muscle. 

(7)  Tumours  which  press  upon  the  jaw  from  without  may  occur 
in  the  parotid  or  sub-maxillary  regions,  or  in  the  situation  of  the 
deep  cervical  glands  along  the  border  of  the  sterno-mastoid  muscle. 
Deep-seated  malignant  tumours  may  also  lead  to  interference  with 
the  mobility  of  the  jaw.  Cases  of  this  character  are  recorded  oy 
Coleman,  Tomes,  and  others.  This  condition  may  be  suspected 
when,  after  careful  examinationj  other  causes  of  immobility  of  the 
jaw  have  been  eliminated. 

(8)  In  a few  cases  the  immobility  of  the  jaw  may  be  due  to 
exostosis  of  the  zygomatic  arch,  ossification  of  the  ptery go -maxillary 
ligament. 

(B)  DIAGNOSIS 

The  diagnosis  of  the  causes  giving  rise  to  closure  of  the  jaws 
is  best  carried  out  by  a process  of  elimination.  The  more  common 
causes  should  be  considered  first,  and  these  may  be  taken  in  the 
following  order : Inflammatory  infiltration  of  the  tissues — the  most 
frequent  cause  being  dental,  and  then,  possibly,  mumps;  arthritis; 
mechanical  impediment  from  growths ; mechanical  impediment 
from  scar  tissue;  hypertrophy  of  the  condyle;  and,  lastly,  rare 
conditions  such  as  exostosis  of  the  zygomatic  arch. 

(C)  TEEATMENT 

If  the  trouble  is  dental  in  origin  an  anaesthetic  should  be 
administered,  the  mouth  forcibly  opened,  and  the  offending  tooth 
or  teeth  removed.  Some  difficulty  may  be  experienced  in  opening 
the  mouth,  but  a Mason’s  mouth-gag  is  generally  effective.  When 
the  degree  of  trismus  at  first  precludes  the  use  of  this  instrument, 
the  mouth  can  usually  be  forced  open  by  a graduated  wedge  or 
spiral  cone  of  boxwood.  Instruments  for  forcibly  opening  the 
mouth  must  be  employed  with  great  care.  After  the  extraction 
of  the  tooth  the  socket  should  be  frequently  irrigated  and  the  pain 
relieved  by  fomentations.  Complete  recovery  of  the  free  movement 
of  the  jaw  will  often  rapidly  follow  treatment,  but  in  severe  cases 
immediate  recovery  is  not  to  be  looked  for.  Where  the  third  molar 
is  concerned  and  it  is  not  practicable  to  remove  it,  extraction 
of  the  second  molar  may  give  relief. 

If  the  trismus  is  due  to  acute  arthritis,  wedges  should  be  placed 
between  the  molar  teeth  and  a four-tailed  bandage  applied  in  order 
to  separate  the  articulating  surfaces  and  relieve  them  from  pressure. 
Fomentations  should  be  applied  over  the  region  of  the  condyle. 

54 
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In  osteo-arthritis  the  treatment  in  the  early  stages  must  be  con- 
stitutional rather  than  local.  The  patient  should  be  advised  to 
avoid  exposure  to  the  weather  as  far  as  possible.  For  patients 
who  must  necessarily  be  much  in  the  open  air  a cap  with  folds 
to  tie  over  the  region  of  the  joint  should  be  recommended.  Some 
relief  may  be  obtained  by  careful  massage  of  the  joint  and  by 
rubbing  in  sulphur  ointment  over  the  affected  region.  In  the  more 
advanced  stages,  when  the  jaw  has  become  more  or  less  anchylosed, 
the  operation  of  excision  of  the  condyle  or  section  through  some 
part  of  the  ramus  may  be  practised. 

Osseous  and  fibrous  anchylosis  require  for  treatment  the  forma- 
tion of  a new  joint;  while  for  hypertrophy  of  the  condyle  excision 
of  the  joint  may  be  necessary.  If  the  closure  of  the  jaw  is  due 
to  cicatricial  bands  considerable  benefit  may  follow  the  excision 
of  the  scar  bands  and  periodical  stretching  of  the  tissues  by  means 
of  a specially  constructed  mouth-opener.  Fig.  920  illustrates 
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Fig.  920. 

a useful  form  designed  by  L.  Guanziroli.  It  consists  of  shallow 
metal  caps  (d)  covering  the  surfaces  of  the  upper  and  the  lower 
teeth.  On  either  side  of  the  lower  cap  square-shaped  holes  are  made 
for  the  lodgment  of  the  square-shaped  tapering  ends  of  the  upright 
bars  (a) ; by  this  means  some  play  is  obtained  at  the  end  of  the 
bar.  The  upper  part  of  each  upright  bar  is  threaded  and  passes 
loosely  through  holes  in  the  upper  cap.  The  apparatus  is  opened 
by  moving  the  screws  (c). 

Exostosis  of  the  zygomatic  arch  and  ossification  of  the  pterygo- 
maxillary  ligament  are  best  treated  by  tlie  formation  of  a new 
joint.  If  the  trismus  is  due  to  external  swelling,  the  treatment 
consists  in  seeking  for  and,  if  possible,  removing  the  cause  of  ^he 
swelling. 
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CHAPTER  XXXV 

Some  Common  Affections  of  the  Tongue  met  with  in  the 
Course  of  Dental  Practice 

Certain  diseases  of  the  tongue,  more  especially  carcinoma,  may 
first  come  under  the  notice  of  the  dental  surgeon,  and  it  is  most 
important  that  these  diseases  should  be  at  once  recognized  by  the 
practitioner. 

(A)  CHKONIC  SUPEEFICIAL  GLOSSITIS:  LEUCOPLAKIA 

This  disease  is  practically  confined  to  the  papillated  portion 
of  the  tongue.  It  is  an  inflammatory  condition  of  the  mucous 
and  submucous  tissues,  with  certain  changes  in  the  surface 
epithelium,  which  not  infrequently  progress  to  the  formation  of 
carcinoma.  The  disease  is  produced  by  some  continued  irritation, 
such  as  smoking,  strong  spirit,  the  habitual  use  of  strong  condi- 
ments, and  chronic  dental  sepsis.  It  is  very  frequently  seen  in 
persons  who  have  had  syphilis,  appearing  as  a late  manifestation 
and  uninfluenced  by  antisyphilitic  treatment. 

The  disease  does  not  affect  the  tongue  uniformly,  but  occurs 
in  patches.  The  earliest  evidence  is  shown  by  a portion  of  the 
tongue  becoming  smooth,  which  is  due  to  the  disappearance  of  the 
papillae.  The  epithelium  becomes  thinned,  and  the  part  affected 
presents  a smooth  reddened  appearance,  contrasting  very  noticeably 
with  the  adjacent  papillated  tongue.  This  is  often  known  as  the 
\ red  glazed  patch.  Further  changes  in  the  epithelium  cause  the 
patch  to  assume  a pearly  bluish- white  appearance.  Such  a patch 
is  quite  characteristic;  it  is  perfectly  smooth,  and  will  be  slightly 
depressed  below  the  adjacent  papillated  area  of  the  tongue.  This 
is  the  typical  leucoplakia.  Both  these  appearances  may  be  present 
on  the  same  tongue,  and  the  patches  vary  considerably  in  size 
and  distribution. 

At  this  stage  there  is  no  real  pain,  and  hence,  before  advice 
is  sought,  the  disease  has  probably  been  in  existence  for  some 
months  or  years.  The  tongue  may  feel  uncomfortably  dry  and 
stiff.  If  precautions  are  taken  (i.e.,  all  sources  of  irritation  are 
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removed  and  the  tongue  is  kept  scrupulously  clean)  patients  suffer- 
ing from  the  disease  in  this  stage  may  have  no  further  trouble. 
But  too  frequently  an  abrasion  occurs  in  the  thinned  epithelium, 
bacterial  infection  ensues,  and  a fissure  results.  This  is  especially 
likely  to  happen  on  the  borders  of  the  tongue  where  friction  is 
greatest,  but  fissures  may  occur  in  any  of  the  patches.  These 
fissures  are  extremely  painful,  and  it  is  often  at  this  stage  that 
the  patient  first  seeks  advice.  Under  treatment  fissures  will  often 
rapidly  heal,  but  they  frequently  recur. 

In  some  cases  the  disease,  does  not  progress  further,  but  in 
others  more  serious  changes  develop.  In  a few  cases  the  papillae 
become  much  enlarged,  and,  proliferating,  form  a veritable  tumour 
on  the  surface  of  the  tongue.  The  name  ichthyosis  is  given  to  this 
condition,  and  it  is  said  that  it  always  advances  to  cancer. 
Ichthyosis  demands  immediate  and  radical  treatment.  Far  more 
common  is  the  development  of  a carcinoma,  either  at  the  edge 
of  a fissure  or  as  a diffuse  growth  of  the  epithelium  of  one  of  the 
leucoplakial  patches.  A carcinoma  demands  prompt  recognition  and 
immediate  treatment. 

(B)  ULCERATIONS  OF  THE  TONGUE 

(1)  Simple,  (a)  Dental. — This  is  the  most  frequent  type  of 
ulcer  of  the  tongue.  The  predisposing  cause  is  the  sharp  edge 
of  a tooth,  or  the  rough  edge  of  a denture.  In  some  cases  the 
ulceration  is  quite  superficial,  but,  nevertheless,  is  very  painful 
when  speaking  or  eating.  The  surface  is  usually  surrounded  by 
a zone  of  inflammation.  In  other  cases  the  ulcer  extends  deeper, 
the  edges  being  irregular  and  abrupt,  the  surrounding  mucous 
membrane  inflamed,  and  the  floor  of  the  ulcer  bathed  with  pus. 
The  lymphatic  glands  may  become  enlarged  from  sepsis.  When 
dental  ulcers  have  existed  for  some  considerable  time  the  edges  and 
base  may  become  indurated,  and  in  appearance  the  condition  may 
mimic  carcinoma.  Not  infrequently  a carcinoma  may  develop  at 
the  site  of  a simple  ulcer.  If  there  is  any  doubt  about  the 
character  of  the  ulcer  its  edge  should  be  submitted  to  microscopy. 

Treatment  consists  in  removing  the  cause.  Rapid  improvement 
and  healing  generally  follow,  but  if  this  does  not  occur  a V-shaped 
portion  of  the  tongue  containing  the  ulcer  should  be  excised. 

(h)  Injuries  from  other  Causes  than  the  Teeth. — Ulcers  may 
arise  from  burns,  bites,  stings,  &c.  The  history  of  the  case  gives 
the  clue  to  diagnosis. 

Treatment. — An  antiseptic  mouth- wash  is  usually  all  that  is 
needed. 
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(c)  Dyspeptic  ulceration  is  most  frequently  met  with  near  the 
tip  of  the  tongue  on  the  dorsal  aspect.  The  ulcers  are  generally 
multiple  and  superficial,  the  portion  of  tongue  around  them  being 
nearly  always  slightly  inflamed,  while  symptoms  of  dyspepsia  are 
present. 

Treatment  consists  in  attending  to  the  dyspepsia,  employing 
chlorate  of  potash  mouth- washes,  and,  if  the  ulceration  is  very 
severe,  brushing  the  surface  of  the  ulcers  with  nitrate  of  silver. 

(2)  Infective,  (a)  Syphilis. — (f)  A primary  chancre  is  usually 
situated  on  the  tip  or  the  edge  near  the  tip.  It  is  characterized 
by  the  rapid  formation  of  a hard  nodule  with  superficial  ulceration. 
The  submaxillary  glands  are  enlarged,  and  secondary  symptoms 
of  syphilis  soon  appear. 

(ii)  Secondary. — In  the  second  stage  of  syphilis  mucous  tubercles 
may  appear  on  the  tongue.  These  tubercles  consist  of  patches 
of  enlarged  and  infiltrated  papillae,  the  superficial  epithelium 
becomes  soddened  and  gives  rise  to  a characteristic  yellow-white 
appearance.  The  surface  of  the  mucous  tubercles  is  liable  to  be 
injured,  and  ulceration  of  a septic  type  appears.  The  ulcer  is 
therefore  septic  in  character  grafted  on  a syphihtic  lesion. 

(m)  Tertiary. — (a)  Deep  intramuscular  gumma  forming  a nodule 
in  the  substance  of  the  dorsum  of  the  tongue.  The  swelling,  which 
is  painless,  breaks  down  and  forms  a deep  excavated  ulcer,  (i)  The 
edges  are  sharply  cut;  (ii)  the  induration  of  the  surrounding  tissue 
rapidly  disappears  under  treatment;  (iii)  the  floor  may  present  a 
wet  washleather-like  appearance,  in  the  early  stages  before  the 
slough  'has  disappeared;  (iv)  the  situation  of  the  ulceration  is 
usually  the  dorsum  of  the  tongue  immediately  to  one  side  of  the 
median  line;  (v)  the  submaxillary  lymphatic  glands  are  not  usually 
enlarged,  in  a few  cases  enlargement  is  due  to  sepsis ; (vi)  pro- 
fuse salivation  is  not  usually  present  ; (vii)  there  may  be  pain,  but 
usually  not  so  severe  as  in  epithelioma. 

(/3)  Multiple  Superficial  Gummata. — These  break  down  and 
form  superficial  ulcers. 

(y)  Fissures  and  ulcerations  in  connection  with  chronic  super- 
ficial glossitis. 

(6)  T-ubereZe.— Tuberculous  ulceration  of  the  tongue  is  generally 
secondary  to  tuberculosis  of  the  lungs  or  larynx  and  is  due  to  a 
direct  infection  from  the  sputum.  The  usual  situation  is  the  under- 
surface of  the  tip  of  the  tongue.  The  ulcers  are  superficial,  often 
multiple  and  very  painful.  A zone  of  inflammation  is  usually  - 
present  around  the  ulcer,  and,  occasionally,  caseation  of  the  floor 
can  be  seen.  The  coincidence  of  the  ulcers  with  usually  well- 
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mark-ed  symptoms  of  tuberculosis  of  the  lungs  or  larynx  is  sufficient 
to  prevent  the  condition  being  mistaken  for  either  syphilis  or 
carcinoma.  Occasionally,  the  clinical  symptoms  of  the  primary 
disease  are  not  very  obvious. 

(c)  Actinomycosis. — Ulceration  from  this  cause  is  rare.  A hard, 
brawny  swelling  of  the  tongue  forms  and  breaks  down,  giving  vent 
to  a gelatinous-like  discharge  containing  the  characteristic  granules. 
Microscopy  shows  the  nature  of  the  disease. 

(3)  Malignant,  (a)  Carcinoma. — ^^This  most  serious  disease  of 
the  tongue  may  start : — 

(i)  In  chronic  ulcers  or  fissures,  dental  in  origin,  and  very 
commonly  situated  at  the  borders  of  the  tongue. 

(ii)  As  a warty  outgrowth,  with  infiltration  of  the  base  and 
surrounding  tissues. 

(hi)  As  a nodule. 

(iv)  In  association  with  chronic  glossitis  originating  in  an  ulcer, 
fissure,  or  ichthyosis,  or  appearing  as  a diffuse  infiltration. 

The  characteristics  of  a carcinomatous  ulcer  are  as  follows : 

(i)  Eaised,  sinuous,  hard  and  everted  edges;  (ii)  the  surrounding 
mucous  membrane  is  indurated;  (hi)  the  floor  irregular,  in  part 
excavated,  and  in  part  showing  warty  prominences  and  covered 
with  a foul  discharge ; (iv)  the  base  indurated,  and,  in  the  latter 
stage,  the  tongue  fixed;  (v)  a darting  pain;  (vi)  profuse  sahvation; 
(vii)  enlargement  of  the  neighbouring  lymphatic  glands  (not  in  the 
very  early  stages);  (vhi)  interference  with  speech  and  mastication. 
The  disease  is  more  prevalent  in  men  than  in  women,  and  occurs 
generally  in  those  past  the  age  of  40. 

Treatment  is  excision  of  a portion  or  the  whole  of  the  tongue, 
and  the  whole  lymphatic  area  in  the  neck. 

As  before  stated,  early  recognition  of  the  disease  is  of  the  utmost 
importance.  The  presence  of  a wart  on  the  side,  tip,  or,  indeed, 
afiy  part  of  the  tongue  in  a person  over  35  years  of  age  should 
always  be  regarded  with  suspicion,  and  the  patient  at  once  advised 
to  seek  skilled  assistance.  All  ulcers  of  some  standing  should  be 
submitted  to  a careful  examination.  The  particular  points  to  which 
attention  should  be  directed  are:  (i)  The  history  of  the  ulcer; 

(ii)  the  character  of  the  edges ; (iii)  the  condition  of  the  surrounding 
mucous  membrane. 

Ulceration  in  patients  over  40  is  always  serious,  and  in  doubtful 
cases  it  is  better  to  have  the  suspicious  portion  excised. 

(5)  Rodent  ulceration  is  extremely  rare,  and  scarcely  needs 
description  here,  and  the  same  may  be  said  of  (r)  sarcoma. 
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Abrasion,  destruction  of  teeth  by,  417 
^ resulting  in  septic  inflammation,  419 

Abscess  cavity,  forcing  a root  into,  744 
dento-al\eolar,  acute,  treatment,  476 
bacteriology,  493 

‘ due  to  suppurative  infection  from  mandible,  474 

^ in  chronic  suppurative  periodontitis,  488,  489 

in  connection  with  maxillary  canine,  488,  489 

fe  references  to,  522 

K section  through  walls  of,  492 

P signs  and  symptoms,  494 

I with  fcetid  pus,  micro-organisms  present,  494 

I in  jaws,  rare  form  following  suppurative  periodontitis,  492,  493 

periodontal,  connected  with  mandibular  molar,  avoidance  of  injury  of 
, artery,  477 

I round  apex  of  tooth,  complicating  septic  pulp  cavities,  treatment,  468 

. Abscesses,  production  by  staphylococcus  invasion,  290 

' Accommodation,  paresis  of,  due  to  reflex  dental  irritation,  700 

spasm  of,  700 

Acid,  action  of,  on  teeth  in  combination  with  mechanical  action,  423 
, formed  in  process  of  caries,  source  of,  350 

production  by  Bacillus  bifidus,  298 
Acids,  action  of,  on  dentine,  424 
eflect  upon  enamel,  423 
resulting  in  abrasion,  422 
Acromegaly,  etiology  of,  157 
afiecting  mandible,  157 
malposition  of  condyle  in,  264 
Actinomyces  bovis,  characters,  292,  293,  294 
Actinomycosis  of  mouth,  294 
of  tongue,  854 

visceral  and  pulmonary,  fatal,  294 
Adami,  J.  G.,  on  cell  stimulation,  480 

on  inherited  and  acquired  pathological  conditions,  107,  108 
on  process  of  suppurative  inflammation,  472 
i Adenitis,  acute,  281 

t chronic,  281 

f tubercular,  how  set  up,  292 

i Adenoids  and  rickets  combined  producing  open  bite,  269 

I causing  incomplete  growth  of  premaxilla,  242 

' ^ causing  superior  protrusion,  242 

; ’ defective  growth  of  maxilla  associated  with,  causing  inferior  protrusion, 

r 261 

' deficient  growth  of  maxilla  due  to,  in  superior  protrusion,  240 

’ deformities  of  palate  associated  with,  factors  producing,  154 

resulting  from,  more  pronounced  in  presence  of  rickets,  156 
' effect  of,  on  caries,  364 

in  children,  associated  with  crow'ded  incisors,  150-154 
j marked,  high-arched  palate  in  children  with,  155,  156 

'}  ' measurement  of  palatal  arch  in  hand-fed  and  breast-fed  children  with 

j and  without,  153,  154,  155 

^ mouth-breathing  from,  associated  with  unilateral  facial  paralysis,  155 

mouth  of  child  with,  appearances,  150,  151,  152,  153 
r nasal  obstruction  from,  effect  on  growth  of  maxilla,  150 

primary  factor  in  causation  of  irregularity  of  maxillary  incisors,  193 
production  of  highly-arched  hard  palate  by,  156 
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Adenoma  of  palate,  822,  826 

becoming  malignant,  826 
diagnosis,  845 

Adrenalin  and  cocaine,  application  to  pulp,  465 
Aerobes,  infective,  287 

African  tribes,  supplying  slave  markets,  caries  among,  321 
Air  passages,  passage  of  foreign  body  into,  during  extraction  under  anees- 
thetics,  752 

Alcohol,  absolute,  and  perchloride  of  mercury,  introduction  into  root  canals, 
462 

progress  of  caries  retarded  by,  415 
Alimentary  canal,  abnormal  conditions,  671 
normal  conditions,  670 

Alkaline  rea,ction,  high,  best  means  of  checking  caries,  363 
Alonkvist,  mercurial  stomatitis,  590 

Alveolar  margins,  rarefaction  of  bone  limited  to,  in  chronic  general  peri- 
odontitis, 532 
process,  102 

abscess  of,  chronic,  diagnosis  from  dental  cyst,  follicular  and 
epithelial  odontome,  844 

absorption  of,  due  to  deposit  of  salivary  calculus,  617 
anatomy  of,  525 
carcimona  of,  diagnosis,  844 
destruction  in  periodontal  disease,  552,  553,  554 
formation  of  nodular  masses  of  bone  on  outside  of,  in  chronic 
general  periodontitis,  533,  534 
gradual  disappearance  of,  526 
necrosis  of,  after  extraction  of  teeth,  743 
sarcoma  of,  diagnosis,  844 
soft  bone  of,  208 
solid  tumours  of,  diagnosis,  844 
swellings  growing  within,  843 
swellings  springing  from  surface  of,  843 
transient  nature  of,  560 

Alveoli,  permanent  enlargement  following  mechanical  movement  of  teeth,  180 
Amalgam  and  oxy-phosphate  cement,  combination  of,  in  tooth-filling, 
method  of,  412' 

composition  of,  formula  for,  394 
in  tooth-filling,  393 

disadvantages  of,  393 
galvanic  action  of,  394 
methods,  411 

Amaurosis  due  to  reflex  dental  irritation,  700 
Amblyopia  due  to  reflex  dental  irritation,  700 
Amoebae,  oral,  285 

Amoedo,  0.,  anchylosis  of  retained  deciduous  molar  to  jaw,  511 
Anaemia,  pernicious,  idiopathic  or  progressive,  resemblance  to  and  distinction 
from  septic  anaemia,  679,  680 
septic,  283 

arising  from  absorption  of  abnormal  oro-gastro-intestinal  pro- 
ducts, 679 
symptoms,  679 

Anaemias,  common,  effect  of  oral  sepsis  on  course  of,  691 
Anaerobes,  proteolytic,  297 
saccharolytic,  297 

Anaesthesia,  regional,  and  infiltration,  extirpation  of  pulp  under,  465 
Anaesthetic  for  removal  of  first  unerupted  premolar,  211 
Anaesthetics,  general,  in  extraction  of  teeth,  736 
chloroform,  737 
duties  of  anaesthetist,  738 
ether,  737 
ethyl  chloride,  737 
nitrous  oxide,  736 

necessity  for  two  persons  to  be  present,  737 
position  of  prop,  738 
preparation  of  patient,  737 

in  extraction  of  teeth,  difficulties,  complications  and  sequelae  arising 
during,  751 
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Ansesthetics,  local,  in  extraction  of  teeth,  739 
novocain,  739 
technique  of,  739,  740 

Anchylosis  of  jaws,  osseous  and  fibrous,  treatment,  850 
of  teeth  to  jaws,  509,  610 
osseous,  fixity  of  jaw  in,  848 

Andrew,  J.,  displacement  of  left  mandibular  third  molar  high  in  right  ramus, 
125,  126 

Aneurism  of  mouth,  case,  602 

traumatic,  complicating  fracture  of  mandible,  769 
Angina  Ludovici,  673 

(difiuse  cellulitis)  due  to  suppurative  infection  from  mandible,  474 
Vincent’s,  bacteriological  diagnosis,  300 
micro-organisms  associated  with,  296 
Angioma,  arterial , of  palate,  827 
of  jaw,  826,  827 

Angiomatous  structure,  walls  of  dental  cysts  showing,  521 
Angle  and  ramus  (region  of),  fracture  of,  case,  791 
fracture  of,  due  to  direct  violence,  760 
Angle,  E.  H.,  fixed  apparatus  for  expansion  of  dental  arch,  204,  205,  206 
method  of  rotating  tooth,  174 
method  of  retracting  canine,  174 
Animals,  caries  in,  323,  324 

cause  of  periodontal  disease  in,  557,  558,  565 
in  wild  state,  caries  rare  in,  325 
lower,  freedom  of.  from  caries,  356 

rarity  of  composite  odontomes  in,  643 
periodontal  disease  in,  539,  540 

Ante-natal  or  intra-uterine  acquirement  of  abnormalities  in  position  of 
teeth,  131 

Antibodies  in  teeth,  immunity  to  caries,  result  of,  362 
possibility  of  formation  of,  362 
Antiseptic  solution,  treatment  of  pulp  canals  with,  466 
Antiseptics  in  dental  practice,  304 
value  and  limitations  of,  304 
Antitoxins,  production  of,  278 
Antra,  rudimentary,  in  oxycephaly,  157 

Antrum,  maxillary,  growth  of,  effect  on  eruption  of  teeth,  104 
growth  of  maxilla  dependent  on,  103 
suppuration  around  maxillary  incisors  spreading  to,  473 
Anus  and  eyes,  defective  development  of  permanent  teeth  associated  with, 
case,  57 

Apical  foramen,  method  of  avoiding  septic  material  being  forced  through, 
in  clearing  out  pulp  canals,  466 
Appendix,  vermiform,  actinomycosis  of,  fatal,  294 
Appetite  loss  of,  in  dentition,  24 
Arabs  of  Nubian  desert,  caries  rare  among,  320 
Areolar  type  of  adventitious  dentine  in  chronic  pulpitis,  438 
Arm,  paralysis  of,  due  to  reflex  dental  irritation,  697 
Arran  Islands,  children  of,  proportion  of  perfect  dentures  among,  323 
Arsenic  and  ipecacuanha  in  ulcerative  gingivitis,  587 

Arsenical  dressings,  application  of,  followed  by  discoloration  of  dentine,  458 
time  of  retention  in  pulp  cavities,  458 
Arsenious  acid,  application  in  devitalization  of  pulp,  457 
prevention  of  pain  in,  457,  458 
use  of,  in  devitalizing  gum  causing  necrosis  of  jaw,  802 
Arteries  in  neighbourhood  of  teeth,  injury  to,  during  extraction,  treatment 
of,  749 

Artery,  injury  to,  avoidance,  in  opening  abscess  connected  with  mandibular 
molar,  477 

Arthritis,  acute,  arising  from  oral  sepsis,  680 

causing  interference  with  closure  of  jaws,  848 
closure  of  jaw  due  to,  treatment,  849 
chronic  infective,  extraction  of  teeth  in,  contra-indicated,  283,  284 
mode  of  production,  283 

rheumatoid,  causal  organism  connected  with,  681 

morbid  anatomy  and  clinical  features  of,  681,  682 
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Arthritis  deformans,  relation  of  oral  sepsis  to,  683 
varieties  of,  681 

due  to  infection  from  mouth  following  rheumatic  fever  with  oral 
sepsis,  681 

Aspergillus  nigrescens,  parasitic  stomatitis  due  to,  597 
Attrition,  causes  of,  427 

microscopic  examination  of  cases  of,  428 
treatment,  428 

Australian  races,  prevalence  of  caries  among,  320 

Bacilli,  definition  of,  286 

diphtheroid,  inhabiting  buccal  cavity,  292 
Bacillus  acidophilus,  298 
bifidus,  297,  298,  299 

acid  production  by,  298 
diphtherice,  characters,  292 
varieties  of,  293 
fusiformis,  296 

in  dento-alveolar  abscess  with  foetid  pus,  494 
staining  for,  300 
mesentericus,  297,  298 

necrodentalis,  isolated  from  deeper  layer  of  carious  dentine,  348 
subtilis.  298,  299 
tuberculosis,  291 
characters,  291 

massive  growth  on  glycerine-agar  slope,  292 
producing  necrosis  of  jaw,  291 
Bacteria,  anaerobic,  296 

concerned  in  process  of  caries,  acid-forming,  347 
liquefying,  347,  348 
tabulated,  349 

growth  of,  in  colonies,  how  effected,  286 
media  for,  285,  286 

liquefying  coagulated  blood  serum,  digesting  decalcified  dentine,  348 
invasion  of  tissues  by,  276 
of  mouth,  classes  of,  279 

fate  of,  in  gastro-intestinal  tract,  281,  282 
invading  and  preying  on  food  particles,  279 
survival  in  ileum,  282 
virulent,  279,  280 

oral,  method  of  indentification,  286 
races  of,  differentiation  by  cultural  characters,  286 
by  degree  of  infectivity,  286 
by  morphology,  286 
shapes  of,  286 

stained  specimens,  preparation,  299 
study  of,  in  laboratory,  285 

Bacterial  toxins  causing  acute  local  periodontitis,  471,  476 
causing  suppuration  of  maxillary  sinus,  809 
Bacteriological  diagnosis,  299 
Bacteriolysins,  278 

Badcock,  J.  H.,  fracture  involving  ramus  during  attempt  to  remove  misplaced 
third  molar,  743 

removable  apparatus  for  expansion  of  arch  in  general  crowding  of 
teeth,  202,  203 

Baker,  A.  E.,  acute  suppurative  periodontitis  arising  in  connection  with 
teeth  from  living  pulps,  475 
Bakewski,  epilepsy  due  to  reflex  dental  irritation,  694 
Bendmore,  experiments  on  erosion,  419 
Bennett,  P.  J.,  fungus  invading  teeth  after  death,  346 

Bennett,  Norman,  ionic  medication  in  treatment  of  periodontal  disease,  575 
Bennett’s,  Storer,  case  of  severe  pain  following  extraction  of  maxillary  third 
molar,  750 

union  of  fractured  tooth,  315 

Birth,  excessive  moulding  of  skull  during,  causing  asymmetry  of  dental 
arch,  132,  133 

injury  at,  defective  growth  of  maudidle  due  to,  132,  133 
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Bite-raising  in  treatment  of  saperior  protrusion  with  impingement  of  lower 
on  cingula  of  upper  incisors,  257 
objections  to,  257 
Bite,  unlocking  of,  165 

Bland-Sutton,  Sir  John,  classification  of  odontomes,  622 
epithelial  odontomes,  623 
Blepharospasm  due  to  reflex  dental  irritation,  699 

Blood-serum,  coagulated,  bacteria  liquefying,  digesting  decalcified  dentine,  348 
Blood-stream,  bacterial  infections  passing  through,  causing  necrosis  of  jaw, 
800 

Blood,  toxic  material  circulating  in,  causing  gingivitis,  582 
Bone  changes  in  periodontal  disease  in  animals  same  as  in  man,  539 
destruction  of,  extensive,  around  roots  of  premolars,  489,  490 
in  chronic  general  periodontitis,  526,  527,  528 
extent  of,  533,  534 
means  of  estimating,  549,  550,  551 
in  chronic  suppurative  periodontitis,  484,  485,  486 
fragments,  approximation  of,  in  fractures  of  maxilla,  786,  787 
fixation  of,  in  fractures  of  maxilla,  768 
growth  of,  as  suture  between  maxilla  and  premaxilla,  102,  103 
involvement  in  periodontal  disease,  microscopical  appearances,  544,  545, 
546 

necrosed,  between  fragments  in  mandible,  fractures  resulting  in  non- 
union, 778 

replacement  of  dentine  by,  453,  454 

rarefaction  of,  limited  to  alveolar  margins,  in  chronic  general  peri- 
odontitis. 532 

Bone  tissue,  resistance  to  inroads  of  periodontal  disease,  559 
Bonnecken,  mummification  of  root  canals,  464 
Bony  crypts,  development  of  teeth  in,  14,  15 

Boyd’s  treatment  in  case  of  haemorrhage  from  region  of  mandibular  right 
third  molar,  749 

Breast-feeding  of  infants,  importance,  162 
in  prevention  of  caries,  376 
mechanism  of,  149 

Breath,  odour  of,  in  periodontal  disease,  547 
Breech  presentation,  malposition  of  condyle  following,  264 
Britons,  early,  and  modern  Englishmen,  size  of  maxillae  in,  compared, 
129,  130 

Bronchitis  and  diarrhoea  in  dentition,  25 
Broncho-pneumonia  from  oral  infection,  281 

Bronchus,  passage  of  foreign  body  into,  during  extraction  under  anaesthetics, 
752 

Buccal  cavity,  diphtheroid  bacilli  inhabiting,  292 
Buchanan,  G.,  oral  origin  of  acute  arthritis,  680 
Buckley,  J.  P.,  method  of  cleansing  pulp  canals,  467 

Burn,  extensive,  of  soft  tissues  of  neck  followed  by  protrusion  of  lower 
incisors,  141  \ • 

Bushmen,  prevalence  of  caries  among,  321 

Calcareous  deposits  of  pulp,  446 

Calcium  lactate  in  treatment  of  persistent  haemorrhage  after  tooth  extraction, 
748 

salts,  minimum  content  of,  in  waters,  resulting  in  “ mottled  teeth,”  96 
Calculus,  formation  around  necks  of  teeth  in  chronic  general  periodontitis, 
535 

forming  under  free  margin  of  gums  in  gingivitis,  582 
salivary,  613,  617 
composition,  618 
diagnosis  from  ranula,  614 
ill-efiects  of,  617 
in  periodontal  disease,  567 

in  Wharton’s  duct,  simulating  malignant  disease,  614 

mode  of  deposit,  617 

origin,  614 

removal  of,  618 

situations,  617 
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Calculus,  salivary,  size,  614  ''  ' 

symptoms,  614 
treatment,  615 
varieties,  617 

Cammidge’s  pancreatic  reaction  in  jaundice,  677 

Campbell,  Harry,  effects  of  cessation  of  nasal  respiratory  function,  154 
function  of  pterygoid  muscles,  106 
Camphor,  spirits  of,  and  tincture  of,  lotion  of,  application  to  gums  in 
gingivitis,  584 

Cancrum  oris.  See  Stomatitis^  gangrenous' 

Canine,  deciduous,  persistence  of,  54 

displacement,  either  external  or  internal  to  arch,  due  to  crowding, 
219,  220,  221 

reasons  for  retention  where  possible,  221 
mandibular,  appearing  under  chin,  190 
displacement,  complete,  120,  190 
with  growth  adherent  to  periodontal  membrane,  815 
maxillary,  and  first  premolar,  transposition,  191 

dento-alveolar  abscess  in  connection  with,  488,  489 
developing  within  left  orbit,  189,  190 
developmental  irregularities  of,  110,  111 
displacement  of.  111,  112,  113 
after  eruption,  193 
complete,  189 

due  to  cleft  palate  involving  premaxilla,  131 
eruption  external  to  arch,  188 
internal  to  arch,  188 
means  for  effecting,  188,  189 
partial,  188 
extraction  of,  189,  713 

when  completely  displaced,  189 
misplaced,  extraction  of,  731 
position,  abnormalities  in,  188 

right,  bone  destruction  in  connection  with,  in  chronic  suppurative 
periodontitis,  489 

most  common  position  of,  in  fracture  of  mandible,  759 

permanent  and  deciduous,  size  compared,  103 

region  in  double  fractures  of  mandible,  displacement  in,  762 

retarded  eruption  of,  31 

retraction  of.  Angle’s  method,  174 

right,  erupting  in  nasal  fossa,  114 

Canines  and  premolars,  eruption  of,  treatment  of  crowding  of  teeth  after, 
214-224 

eruption  of,  treatment  of  crowding  of  teeth  before,  208-214 
deciduous  and  permanent,  distinctions  between,  42 
extraction  to  relieve  crowded  teeth,  209,  211 
embedded  in  nasal  processes,  113 

eruption  of,  extraction  of  first  premolars  upon,  211,  213 
mandibular,  displacement  due  to  crowding,  223,  224 
extraction  of,  721 
position  of,  abnormalities  in,  190 
irregularities  in,  120 

removal  for  displacement  permissible,  224 
retraction  of,  plate  for,  171 

maxillary,  developing,  irregularity  in  position,  147,  148 
permanent,  extraction  of  first  permanent  molar  to  make  room  for,  209 
Capping  exposed  and  living  pulp,  method,  456 
Carbohydrates,  influence  of  use  of,  on  caries,  368 
in  relation  to  caries,  351 

not  easily  fermentable,  use  of  in  prevention  of  caries,  376 
process  of  caries  brought  about  by,  370 
Carbolic  acid  in  hypersensitive  dentine  during  process  of  filling,  389 
Carbonic  acid,  deleterious  effect  on  teeth,  422 
Carcinoma  and  epithelial  odontomes,  resemblance  between,  626 
and  sarcoma  of  maxillary  sinus,  diagnosis  between,  843 
of  alveolar  process,  diagnosis,  844 
of  mandible,  columnar-celled,  834 
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Carcinoma  of  maxilla,  829 

columnar-celled,  831 
spheroidal-celled,  833 
Bquamous-celled,  833 
of  palate,  diagnosis,  845 
of  tongue,  862 

early  recognition  important,  854 
sublingual,  833 

Carcinomatous  ulceration  of  tongue,  854 
Caries,  agency  of  saprophytes  in  production  of,  298 
among  modern  civilized  races,  321,  322 
and  alkalinity  of  saliva,  relation  between,  363 
and  periodontal  disease,  difference  between,  665 
bacteriology,  347 

chemical  changes  in  teeth  accompanying,  334 

commencing  on  approximal  surfaces  of  teeth,  327 

complicating  general  crowding  of  teeth,  201 

direction  of  spread,  328 

effect  on  pulp,  347 

etiology  of,  364 

examination  of  teeth  for,  163 

experimental  reproduction  of,  364 

following  mechanical  movement  of  teeth,  179 

frequency  in  individual  teeth,  325 

figures  based  on  extractions  unreliable,  325 
in  relation  to  sex  and  age,  325,  326 
humida,  329 
in  animals,  323,  324 

in  wild  state,  rare,  325 
in  deciduous  molars,  early  treatment,  162 
in  existing  primitive  races,  320,  321 
lactic  acid  in  relation  to,  350 
macroscopical  appearances,  326 
microscopical  appearances,  332-345 
of  cementum,  329,  347,  348 
of  deciduous  teeth,  prevention,  162 
of  dentine,  328 

microscopical  appearances,  341-344 
of  enamel,  326,  327 

stages  of,  microscopical  appearances,  332-339 
of  enamel  cuticle,  329 
of  permanent  molars,  treatment,  162,  163 

on  approximal  surfaces  of  teeth,  effects  on  position  of  teeth,  139 

part  played  by  different  classes  of  food- stuffs  in  production  of,  351 

penetrating,  329* 

phenomena  accompanying,  329 

phenomenal  increase  of,  in  latter  years,  366 

pigmentation  of  teeth  accompanying,  331 

point  of  commencement  in  teeth,  326,  327 

prevalence,  319 

among  ancient  races,  319 

existing  primitive  races,  320 
modern  races,  causes,  371 
process  of,  370 

rapid  progression  of,  prescription  in,  377 
relation  of  potassium  sulphocyanate  to,  613 
of  saliva  to,  612 
of  sugar  to,  350,  351 
resulting  in  functionless  teeth,  661 
spontaneous  arrest  of,  probable  causes,  354 
susceptibility  to  and  immunity  from,  356 
symptoms,  371 

treatment  of,  prophylactic,  375 
remedial,  378 

Cat,  marginal  gingivitis  in,  557,  568 
normal  gum  in,  557 
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Cataract,  lamellar  ia  association  with  hypoplastic  teeth,  94 
senile,  iritis  due  to  periodontitis  arising  from,  688 
Cattlin,  fracture  of  tuberosity  of  maxilla  in  removal  of  third  molar,  743 
Cavernous  sinus,  suppuration  around  maxillary  molars  infecting,  473 
Cavities  of  teeth,  careful  preparation  of,  in  filling,  378 
approximal,  filling  of,  386 
simple,  filling  of,  378,  384 
Cells,  stimulation  of,  substances  producing,  480 
Cellular  type  of  adventitious  dentine  in  chronic  pulpitis,  438 
Cellulitis,  diffuse  {angina  hidovici),  due  to  suppurative  infection  from 
mandible;  474 

orbital,  due  to  infection  from  maxillary  molars  and  premolars,  473 
of  dental  origin,  674 
spreading,  following  oral  sepsis,  673 
Cemental  tissue,  formation  in  chronic  local  periodontitis,  478,  479 
uniting  two  teeth  in  chronic  local  periodontitis,  480 
Cementomes  and  rickets,  relation  between,  633 
ossification  of  fibrous  odontomes  causing,  633 
Cements,  translucent,  in  tooth-filling,  396 
Cementum,  caries  of,  329,  347,  348 
necrosis,  complete,  506 
partial,  506 

Chaff  diet  as  probable  cause  of  periodontal  disease  in  horses,  557,  565 
Cheeks,  cancer  arising  in  buccal  surfaces  of,  suggested  origin,  673 
tension  of,  factor  in  reduction  of  width  of  palatal  arch,  155 
Cheese  causing  parasitic  stomatitis,  case,  597 
Chemical  agents,  strong,  setting  up  acute  local  periodontitis,  471 
Chemiotactile  properties  of  mixed  saliva,  610 
Children,  adenoids  in,  crowded  incisors  associated  with,  150-154 
effect  on  teeth  and  palate,  150-153 
caries  in,  statistics  relating  to,  322,  323 
deformed  dental  arches  in,  how  produced,  139 
dental  disease  in,  treatment,  651 

hand-fed  and  breast-fed,  width  of  palate  and  dental  arch  in,  compared, 
149 

perfect  dentures  among,  figures  relating  to,  323 
with  marked  adenoids,  high-arched  palate  in,  155,  156 
with  sound  teeth,  defective  deciduous  teeth,  and  defective  permanent 
teeth,  relative  ratio  per  hundred,  322 
Chin,  blow  on,  severe,  causing  fracture  of  mandible,  case,  766,  767 

followed  by  fracture  of  mandible  in  neighbourhood  of  canine,  759, 
760 

mandibular  canine  appearing  under,  190 
Chloramine  and  eusol  in  removal  of  sepsis  in  gunshot  injuries  of  jaw,  785 
Chloroform  as  ansesthetic  in  extraction  of  teeth,  737 
Chlorosis,  association  with  oral  sepsis,  679 

Cholesterin,  crystals  of,  contained  in  fluid  from  follicular  odontomes,  630 
in  dental  cysts,  516 
Chondroma  of  mandible,  819 
of  maxilla,  819 

Chorea,  due  to  reflex  dental  irritation,  695,  696 
Choroiditis,  central,  due  to  periodontitis,  o88 
disseminated,  due  to  periodontitis,  688 
Chromic  acid,  preparation  of  cover-slips  in,  299 
Cicatrices,  abnormal  position  of  teeth  due  to,  141 

causing  interference  with  closure  of  mandible,  848 
Cladothrix,  294 

Cleft  palate  involving  premaxilla,  effect  on  position  of  incisors  and  canine,  131 
and  harelip  in  child  associated  with  absence  of  lateral  incisors  in 
parent,  54 

extra  incisor  associated  with,  44 
Coagulants,  effect  on  dentinal  tubules,  460 

employment  in  treatment  of  root-canals,  460 
Cocaine  and  adrenalin,  application  to  pulp,  465 
Cocci,  287 

definition  of,  286 
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Coffin,  W.  H.,  treatment  of  crowding  of  teeth  by  expansion  of  arch,  202 
Colitis,  chronic,  due  to  oral  sepsis,  causing  chronic  constipation,  691 
Colyer,  S.,  definition  and  nature  of  oral  sepsis,  691 
Comforter,  use  of,  factor  in  producing  superior  protrusion,  242 
Concussion,  injuries  of  teeth  from,  308 

signs  and  symptoms,  308 
treatment,  308,  309 

Condyle,  hypertrophy  of,  causing  interference  with  closure  of  jaw,  848 
malposition  of.  following  breech  presentation,  264 
in  acromegaly,  264 
in  inferior  protrusion,  262,  263 

neck  of,  bend  in,  abnormal  mandible  showing  fractures  of,  140,  141,  766 
following  blow  under  middle  of  chin,  760 
Constipation,  chronic,  due  to  chronic  colitis  the  result  of  oral  sepsis,  691 
Convulsions,  epileptiform  and  hypoplastic  teeth,  association  between,  94 
Copper,  green  stain  on  teeth  in  workers  in,  620 
oxysulphate  of,  in  gold  fillings,  396 

Corn  and  other  cereals,  diet  of,  for  horses  resulting  in  dental  caries,  356 
Coronoid  process,  fracture  of,  766 

Counter-irritants,  application  in  chronic  local  periodontitis,  495 
Coverslips,  preparation  of,  299 

Coysh,  T.  A.,  method  of  preventing  oxidization  of  pianoforte  wire,  169 
Cresol  and  formaldehyde,  application  in  sterilization  of  pulp  canals,  466 
Cross-bite,  267 

treatment,  267 

Crown  cavities,  method  of  gold  filling  of,  402 
Crowning,  operation  of,  415 

preparation  of  roots  for,  416 
Crowns  with  collars,  disadvantages  of,  415,  416 

Croydon  War  Hospital,  procedure  at,  in  treatment  of  fracture  of  jaws,  773 
Cryer,  M,,  explanation  of  improvement  of  nasal  respiration  by  expansion  of 
constricted  arch,  208 

malposition  of  condyle  in  inferior  protrusion,  262 
Culture  tubes  containing  media,  inoculation,  301,  302 
Cyst,  causing  suppuration  of  maxillary  sinus,  809 
dental,  511 

attached  to  apex  of  root,  512 

bony  wall  of,  opening  through  outer  wall  of  maxillary  sinus 
showing,  517 
contents,  516 

chemical  examination,  516 

diagnosis  from  chronic  abscess  of  alveolar  process,  follicular  and 
epithelial  odontones,  844 
early  stage  of  formation,  519 
formation,  mode  of,  512 

in  connection  with  lateral  and  central  incisors,  514 
with  molars,  515 
in  contact  with  roots  of  teeth,  516 
large,  section  of  wall  of,  519 
morbid  anatomv  and  pathology,  511,  513 
references  to,  522 

section  of  wall  of,  showing  columnar  ciliated  epithelium  and 
loculi,  520 

signs  and  symptoms,  521 

superficial,  formation  of,  over  erupting  teeth,  26 

suppuration  in,  515 

treatment,  522 

wall  of,  structure,  516 

walls  of,  showing  angiomatous  structure,  521 
Cysts,  dental,  large,  in  maxilla,  516 

Daniels,  W.,  myxoma  of  mandible,  828 
Deafness  due  to  reflex  dental  irritation,  698 
Death,  invasion  of  teeth  after,  by  fungus,  346 

Debility,  general,  arising  from  absorption  of  abnormal  oro-gastro-intestinal 
products,  678  j 
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Dehydration  in  hypersensitive  dentine  in  process  of  filling,  389 
Dental  arch  and  palate,  width  in  hand-fed  and  breast-fed  children  compared, 
149 

asymmentry  of,  due  to  excessive  moulding  of  skull  during  birth, 
132,  133 

constricted,  efiect  of  expansion  on  nasal  respiration,  208 
expansion,  efiect  on  nasal  fossa,  207,  208 
in  crowding  of  teeth,  202 

fixed  apparatus  for,  204,  205 
removable  apparatus  for,  202,  203 
narrowing  of,  due  to  incomplete  growth  of  premaxilla,  242 
arches,  deformed  in  children,  how  produced,  139 
ligament,  526 

masses  in  alveolar  process  of  maxilla,  53 
pathology,  common  organisms  of  special  interest  in,  287 
plate  for  expansion,  retraction  and  shortening  of  arch,  202,  203 
practice,  antiseptics  in,  304 

Dentinal  tubes,  changes  in  contents  as  cause  of  translucency  of  teeth  in 
caries,  330 

Dentine,  absorption  from  within  outwards,  and  replacement  by  tissue  of 
osseous  type,  453,  454 

“ adventitious”  in  chronic  pulpitis  ; variations  in  structure  of,  438 
carious,  328 

boundary  between  infected  and  non-infected  parts,  344,  315 
deeper  layers  of,  micro-organisms  isolated  from,  348 
liquefaction  foci  in,  342,  344 

longitudinal  section  showing  rod-shaped  organisms  in  tubes,  342 
microscopical  appearances,  341,-344 
Moro-Tissier  group  of  organisms  found  in,  350 
necrosis  of,  partial,  506 

of  root,  formation  and  shape,  how  determined,  509 
preceded  by  softening,  344 

removal  in  treatment  of  teeth  with  septic  pulp  cavities,  466 
rows  of  shining  irregular  granules  in  advance  of,  345 
Streptothrix  buccalis  associated  with  organisms  from,  349 
tobacco-pipe  appearance  of,  346 

transverse,  showing  enlarged  tubes  filled  with  micro-organisms,  346 
decalcified,  digested  by  organisms  liquefying  coagulated  blood-serum,  348 
discoloration  of,  following  application  of  arsenious  dressings,  458 
discoloured,  removal,  469 

hypersensitive,  treatment  of,  during  filling,  389 
non-infected  zone  of,  345 
sensitive,  treatment  of  cavities  in  case  of,  456 
Denticles  contained  in  compound  follicular  odontomes,  character  of,  634 
Dentition,  anatomy  of,  1 

deciduous,  variations  in  size,  42 
disorders  of,  25 

supervision  of  mouth  during,  162 
Dentures,  artificial,  causing  chronic  gingivitis,  585 
insertion,  in  inferior  protrusion,  266 
perfect,  in  children,  figures  relating  to,  323 
Diabetes,  effect  of,  on  fractures  of  mandible,  779 
Diarrhoea  and  bronchitis  in  dentition,  25 

Disorders,  general,  and  teething,  relationship  between,  diverse  opinions 
upon, 23 

Diet,  adaptation  of  salivary  secretion  to,  607 

modern,  nature  of,  in  relation  to  prevalence  of  periodontal  disease,  565 
requiring  mastication,  importance,  162 
Diphtheria,  effect  of  oral  sepsis  on  course  of,  690 
suspected,  inoculation  of  media  in  cases  of,  303 
Diplococciis  lanceolatus,  290.  See  also  Pneumococcus 
Diplopia,  muscular  insufficiency  with,  700 
Disinfectants,  intestinal,  304 

Dislocation  of  temporo-mandibular  articulation  during  extraction  of  teeth, 
743 

of  teeth,  309 


INDEX 


865 


Dislocation  of  teeth,  injuries  arising  from,  309 

Displacement  in  double  fractures  of  mandible  through  canine  region,  762 
Displacements  in  fractures  of  mandible,  761 
reduction  of,  770 
gradual,  775 

through  molar  region,  762 
Dog,  caries  in,  324 

domestic,  periodontal  disease  in,  541,  542 
Dogs,  breeds  of,  crowded  arrangement  of  teeth  in  slight  degree  especially 
marked  in,  127 

periodontal  disease  in,  breeds  in  which  most  prevalent,  558 
patho-histology,  544 

Dogfish,  eruption  of  teeth  in,  how  effected,  12 

jaw  of,  section  through,  13  g 

Dolamore,  W.  H.,  regulation  of  teeth  by  surgical  method,  180,  181 
Dressing,  shifting  of,  during  introduction  of  filling  material  in  pulp  cavities, 
how  to  avoid,  457,  458 

Drew  and  Griffin,  spirochaetes  associated  with  periodontal  disease,  562 
Drills,  use  of,  in  enlarging  root-canals,  460 

Duckworth,  W.  H.,  dental  masses  in  alveolar  process  of  maxilla,  53 
Dummy,  use  of,  causing  protrusion  of  incisors,  184 
effect  on  maxillary  arch  in  infants,  140 
prolonged  in  children,  cause  of  dental  deformity,  239 
Duodenitis,  how  resulting,  677 

Dynamite,  workers  in,  abrgbsion  of  teeth  amongst,  422 
Dyspeptic  ulceration  of  tongue,  853 

Ear,  affections  of,  due  to  reflex  dental  irritation,  698 
Elevators  in  extraction  of  teeth,  703 

method  of  holding,  705,  709 

Embryo,  pulp  vessels  and  vessels  external  to  tooth  germ  in,  anastomosis 
between,  452 

Eminentia  articularis,  condyle  resting  on,  in  inferior  protrusion,  262 
Emphysema,  traumatic,  after  tooth  extraction,  751 
Empyema  from  oral  infection,  281 
Enamel,  caries  of,  326,  327 
secondary,  328 

stages  of,  microscopical  appearances,  332-339 
carious,  covered  with  felt-like  mass  of  micro-organisms,  334,  335,  337, 
339 

cuticle,  cones  of,  329 
decalcification  of,  results,  370 

without  loss  of  substance,  326 
defects  of,  cause  of  susceptibility  of  teeth  to  caries,  356 
efiect  of  acids  upon,  423 
fracture  of,  from  caries,  327 
hypoplasia  of,  hereditary,  98 
margins,  treatment  of,  in  teeth  filling,  380 

nodules,  generally  occurring  on  multiple-rooted  teeth,  63  , 

situation  of,  64 
organs,  1 

primary  and  secondary,  caries  of,  difference  between,  327 
Enchondroma  of  maxillary  sinus,  diagnosis  from  fibroma,  osteoma  and 
myxoma,  842 

Endocarditis,  infective,  bacterial  origin,  284 

septic  teeth  as  primary  source  of  infection  in,  683 
source  of  secondary  invaders  in,  284 

micro  organisms  found  post  mortem  in  mouth  in  case  of,  684 
Eudothelioma  of  gum,  microscopical  appearances,  839 
of  jaw,  840 

English  children,  caries  in,  322,  323 

Englishmen,  modern,  and  early  Britons,  size  of  maxillse  in,  compared,  129,  130 
Entamoeba  bwccaZis,  association  with  periodontal  disease,  561,  562,  563 

causal  relationship  with  periodontal  disease  not  established,  563 
Epilepsy  due  to  reflex  dental  irritation,  694 

55 
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Episcleritis  due  to  periodontitis,  687 

Epithelial  cells,  oral  desquamation,  with  adherent  bactecia,  611,  612 
sheaths  of  Hertwig,  509 
Epithelioma,  boring,  of  upper  jaw,  831 
onset  of,  in  relation  to  oral  sepsis,  673 
Epithelium,  columnar  ciliated,  section  of  wall  of  dental  cyst  showing,  520 
granuloma  containing,  509 
Epulis,  containing  myxomatous  cells,  817 
microscopical  appearances,  817 
nature  of,  815 

“ Erosion”  and  gout,  relations  between,  424 
and  saliva,  connection  between,  425 
caused  by  gritty  tooth-powders,  419 
etiology  of,  424 
treatment,  426 

Eruption.  See  Teeth,  eruption  of 

Esquimaux,  caries  rare  among,  320 

Ether  as  anaesthetic  in  extraction  of  teeth,  737 

Etherization,  prolonged,  pneumonia  following,  676 

Ethyl  chloride  as  anaesthetic  in  extraction  of  teeth, 

Eusol  and  chloramine  in  removal  of  sepsis  in  gunshot  injuries  of  jaw,  785 
Evans,  degenerative  changes  in  redundant  tissue  of  gums,  580 
Ewart,  spasmodic  closure  of  jaws  due  to  dental  irritation,  696 
Exanthemata  causing  hyperplastic  teeth,  95 
Excision,  operation  of,  in  tooth  filling,  414 
Expansion  arches,  application  in  superior  protrusioft,  253,  254 
Extraction  of  deciduous  teeth,  712 
of  individual  teeth  and  roots,  712 
of  maxillary  teeth,  712 
of  misplaced  teeth,  729 

of  teeth,  breaking  one  tooth  in  extracting  another,  742 
bruising  of  lower  lips  during,  745 
by  elevators,  method  of,  709 
by  forceps,  stages  of  operation,  708,  709 
character  of  wound  after,  710 
contra-indicated  in  chronic  infective  arthritis,  284 
difficulties,  complications  and  sequelse  of,  741 
connected  with  the  jaws,  743 
connected  with  soft  tissues,  745 
difficulties  due  to  crowded  or  irregular  teeth,  742 
dislocation  of  neighbouring  tooth,  742 
fracture  of  tooth,  741 
removal  of  unerupted  premolar,  742 
undue  resistances,  741 

dislocation  of  temporo-mandibular  articulation  during,  743 
during  menstruation,  712 
during  pregnancy,  711 
extensive  laceration  of  gum  during,  745 
forcing  a root  into  maxillary  sinus  during,  744 
• fracture  of  jaw  during,  743 

of  mandible  sometimes  following,  759 
general  principles  of,  702 
in  acute  local  periodontitis,  476,  477 
in  chronic  local  periodontitis,  495 

in  fractures  of  mandible,  extreme  care  necessary  in,  781 
followed  by  rapid  healing,  772 
method,  781 
necessity  for,  772 
in  inferior  protrusion,  264,  265 

in  maxilla  and  mandible,  selection  of  opposing  teeth,  165 
in  open  bite  where  majority  of  posterior  teeth  fail  to  occlude,  272 
in  periodontal  disease,  573,  574 
justification  for,  575 

question  of  total  removal  at  one  sitting,  or  in  stages,  574 
in  relation  to  median  line  of  face,  important,  165,  166 
injury  of  arteries  in  neighbourhood  during,  treatment  of,  749 
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Extraction  of  teeth,  injury  of  mandibular  nerve  during,  745 
instruments  for,  702 
necrosis  of  alveolar  process  after,  743 

operation  of,  702  ’ 

opening  maxillary  sinus  during,  744 
pain  following,  causes  of,  749 
treatment  of,  750 

persistent  haemorrhage  after,  causes  of,  746 
treatment  of,  747 

position  of  operator  and  patient,  705 

premature,  causing  irregularities  in  position  of  other  teeth,  137,  138 
preparation  of  mouth  for,  710 

recovery  from,  intermittent  fever  following,  685,  686 
removal  of  wrong  tooth,  742  ^ 

repair  of  wound  after,  process  of,  711 
suppuration  of  tooth  socket,  746 
under  anaesthetics,  736 

under  anaesthetics,  difficulties,  complications  and  sequelae  arising 
during,  751 

under  general  anaesthetics,  general  procedure,  738 
wounds  of  tongue  during,  745 

Extremities,  upper,  tonic  spasm  of,  due  to  reflex  dental  irritation,  698 
Eye,  affections  of,  due  to  reflex  dental  irritation,  699 
diseases  of,  oral  sepsis  as  source  of,  686 
set  up  by  periodontitis,  687 

Eyes  and  anus,  defective  development  of,  permanent  teeth  associated  with, 
57 

Eyre,  J.  W.,  collection  of  pus  from  patient’s  mouth  for  vaccine  treatment  in 
periodontal  disease,  569 

and  Payne,  J.  Lewin,  causal  organisms  of  periodontal  disease,  563 

Face,  direct  injury  of,  causing  abnormalities  of  face  and  jaw,  137 

presentation  at  birth,  asymmetry  of  mandibular  arch  due  to,  134,  135 
difi&cult,  abnormal  occlusion  of  teeth  associated  with,  136,  137 
head  before  and  after  moulding  in,  135,  136 
Facial  expression  and  type  of  face,  treatment  of  irregularities  of  teeth  in 
relation  to,  167 

Farinaceous  foods,  patent,  resulting  in  hyperplastic  teeth,  94 
Fats,  in  relation  to  caries,  351 
Fatty  degeneration  of  pulps,  446 

microscopical  appearances,  446 
treatment,  446 

Fauces,  application  of  antiseptics  to,  in  scarlet  fever  resulting  in  necrosis  of 
jaw,  801, 

isthmus  of,  passage  of  foreign  body  through,  during  extraction  under 
anaesthetic,  752 

Feeding  in  infancy,  influence  of,  on  caries,  364 
Feeding-bottle,  modern,  improvements  in,  150 

Felt-like  mass  of  micro-organisms, .covering  carious  enamel,  334,  335,  337,  339 
Females  and  males,  respective  incidence  of  caries  in,  326 
Fevers,  acute  specific,  thrush  occurring  in,  596 
exanthematous,  necrosis  of  jaw  following,  800 
gingivitis  associated  with,  582 
Fibroma,  associated  with  hypertrophy  of  gums,  580 
endosteal,  case,  632 

of  alveolar  process,  diagnosis,  844 
of  mandible,  818 
origin,  819 
of  maxilla,  818 
of  gum,  817,  818 

microscopical  appearances,  817 
of  jaw,  816 

periosteal,  816 

of  maxillary  sinus,  differential  diagnosis  from  enchrondroma,  osteoma 
and  myxoma,  842 
of  palate,  diagnosis,  845 
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Fibromata,  endosteal,  inclusion  with  fibrous  odontomes,  819 
Fibro-sarcoma  of  jaw,  microscopical  appearances,  838 
Fibro-sarcomata  of  jaw,  835 

Fibrous  tissue,  dense,  union  by,  in  fractures  of  mandible,  777 
Fiji  Islanders,  caries  rare  among,  320 
Films,  preparation  of,  299 

Finger-sucking  in  children,  effect  on  dental  arches,  139 
Fletcher,  H.  Morley,  description  of  jaws  in  case  of  oxycephaly,  157 
Flora,  bacteriological,  of  mouth,  immunity  to  caries  not  dependent  upon,  361 
Flour,  modern  milling  of,  effect  of,  on  increase  of  caries,  368 
Food  debris,  infected,  harmful  results  of,  280 
lodgment  of,  causing  gingivitis,  582 
injury  from,  as  cause  of  periodontal  disease  in  animals,  557,  558,  565 
particles  arrested  in  mouth,  bacteria  preying  on,  279 
passages,  passage  of  foreign  body  into,  during  extraction  under  anaes- 
thetics, 75 

pockets,  saprophytes  in,  280 
soft,  causing  caries,  371 

Food-stuffs,  altered  character  of,  bad  effect  of,  on  teeth,  366 

different  classes  of,  part  played  by  in  production  to  caries,  351 
fibrous  elements  in,  cleansing  effect  on  teeth,  366,  367 
soft,  deleterious  effect  of,  on  teeth,  367 
Foot-and-mouth  disease  and  ulcerative  stomatitis,  relation  between,  591 
communicable  to  man,  598 

in  cattle,  epidemic  form  of  aphthous  stomatitis,  598 
in  man,  symptoms,  598 

Forceps,  application  in  immediate  torsion  of  teeth,  185 
for  extraction  of  first  unerupted  premolar,  211 
for  extraction  of  teeth,  702 

method  of  holding,  704 

Formaldehyde  and  cresol,  application,  in  sterilization  of  pulp  canals,  466 

Fothergill,  J.  A.,  pink  spots  on  teeth,  449 

Fracture,  comminuted,  of  incisor  region,  case,  788-799 

in  molar  region  of  mandible  due  to  direct  violence,  765 
in  region  of  angle  and  ramus,  case,  791 
Fractures  of  jaws,  759 
of  mandible,  759 
causes  of,  759 
healing  of,  770 
symptoms,  760 
treatment,  770 

of  molar  region  with  loss  of  tissue,  case,  791 
of  neck  of  condyle,  766 

of  ramus  accompanied  by  much  swelling,  766 
of  teeth,  causes,  312 
classification,  312 
comminuted,  treatment,  315 
treatment,  312,  313 
by  extraction,  313 

Frsenum  of  lip,  abnormality  in  position,  effect  on  central  incisors,  130,  131 
attachment  to  muco-periosteum  posterior  to  teeth,  effect  on  central 
incisors,  182 

division  of,  operation  for,  182 
Fruit,  uses  of,  in  prevention  of  caries,  376 
Fungi  inhabiting  mouth,  285 
Fungus  invading  teeth  after  death,  346 


Gag,  Mason’s,  for  arresting  haemorrhage,  738 
Gall-stones,  formation  of,  conditions  necessary  for,  677 
Gangrene  in  acute  pulpitis,  431 

in  necrosis  of  jaw,  mortality  from,  805 
Gastric  juice,  bactericidal  power,  how  interfered  with,  677 
ulcer,  chronic,  relation  to  oral  sepsis,  676,  677 
Gastritis,  bacterial  origin  of,  280 
due  to  oral  sepsis,  678 
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Gastro-enteritis,  production  of  toxic  matter  in,  677 
Gastro-intestinal  afiections,  relation  to  oral  sepsis,  676 
tract,  fate  of  bacteria  of  mouth  in,  281,  282 

sepsis,  following  swallowing  of  oral  discharge  in  periodontal  disease, 
564 

Gauchos,  prevalence  of  caries  among,  according  to  mode  of  life,  320 
Gemination,  curious  case  of,  60 
in  deciduous  dentition,  62 

in  permanent  dentition,  57  « 

several  forme  of,  59 

General  infection  following  suppurative  tonsillitis  preceded  by  suppurative 
periodontitis,  684 
German  children,  caries  in,  323 
Germicides,  304 
Gilford,  Hastings,  progeria,  157 

Gingival  infections,  collection  of  material  for  cultural  investigation,  302 
margin,  injury  to,  initial  lesion  in  periodontal  disease  in  man,  564,  565 
trough,  526 

Gingivitis,  bacterial  origin  of,  280 
catarrhal,  583 

causes,  local  and  general,  583 
chronic,  due  to  deposition  of  salivary  calculus,  617 
hypertrophic,  583 
local  irritation  resulting  in,  585 
marginal,  causes,  582 

of  mouth- breathers,  565 
pathology,  581 
“nudata,”  etiology,  585 
treatment,  585 

persistent,  produced  by  mouth-breathing  in  children,  651 
signs  and  symptoms,  583 
treatment,  583 
ulcerative,  586 

bacteriological  examination  in,  587 
infectious  character  of,  587 
treatment,  587 
Glass  slides,  preparation,  299 
Glaucoma,  arising  from  dental  irritation,  701 

secondary,  kerato-iritis  with,  due  to  oral  sepsis  of,  687,  688 
Glossitis,  chronic  superficial,  851 
Glucose,  effect  of,  on  caries,  369 

Goadby,  Sir  K.  W.,  isolation  of  Bacillus  necrodentalis  from  deeper  layer  of 
carious  dentine,  348 

Godlee,  Sir  Rickman,  torus  palatinus,  823,  824 
- Gold  pellets,  method  of  tooth  filling  by,  401 
inlays  in  tooth  filling.  400 
in  tooth  filling,  cohesive  method,  401 

combination  of  cohesive  and  non-cohesive  methods,  410 
non-cohesive  method,  408 
tape  form  of,  method  of  tooth  filling  by,  401 
use  of  in -tooth  filling,  393 

Gonococcus  infection  resulting  in  acute  attack  of  gingivitis,  584 
Goodrich  and  Moseley,  main  source  of  salivary  corpuscles,  526 
Gout,  characteristic  teeth  in.,  causes,  89 
Granulomes,  506 
epithelial,  509 
origin,  507 
structure,  509 

Grapes,  large  quantities  of  deleterious  to  teeth,  426 
Green  stain  on  teeth,  619 
cause,  620 
removal,  620 

Guanziroli,  L.,  mouth-opener  for  use  in  osseous  and  fibrous  anchylosis,  850 
Gubernaculum,  function  of,  15 
Gum,  endothelioma  of,  839 

extensive  laceration  of,  during  extraction  of  teeth,  745 
fibroma  of,  817,  818 
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Gum,  loosening  or  recession  of,  predisposing  cause  of  caries,  361 
papilloma  of,  828 

persistent  haemorrliage  from,  after  tooth  extraction,  treatment  of,  747 
polypus  of,  appearances,  688 
causes,  588 
diagnosis,  588 
treatment,  588 

redundant,  removal,  in  periodontal  disease,  568 
removal  of  tags  of,  in  gingivitis,  684 

sinus  on,  complicating  septic  pulp  cavities,  treatment,  468 
Gums,  application  of  fomentations  or  counter  irritants  to,  in  acute  local 
periodontitis,  476 

blue  line  on,  from  causes  other  than  lead  poisoning,  584,  585 
in  lead  poisoning,  584,  621 
treatment,  585 

calculus  forming  under  free  margin  of,  in  gingivitis,  582  ♦ 

effect  of  scurvy  upon,  601 

haemorrhage  from,  in  periodontal  disease,  547 

hypertrophy  of,  577 

correlated  with  abnormalities  of  other  tissues,  580,  581 
degenerative  changes  following,  580 
degenerative  changes  in  redundant  tissue,  580 
microscopical  examination,  577 
treatment,  581 

with  superadded  inflammatory  reaction,  case,  578,  579 
injury  of,  following  mechanical  movement  of  teeth,  180 
lancing  of,  in  dentition,  25 
massage  of,  in  periodontal  disease,  569 
pressure  of  regulation  plate  on,  result,  180 
Gumma  of  palate,  845 
Gunning  splint,  774 
Gunshot  injuries  of  jaws,  782 
treatment,  785 
case,  783 

Gutta-percha,  as  filling  for  root-canals,  461 
composition  of,  396 
in  tooth-filling,  396 
formula  for,  397 
indications  for  use,  397 
method  of,  414 
properties,  397 


Haemophilia,  747 

Haemorrhage  from  gums  and  periodontal  disease,  547 
in  fractures  of  mandible,  769 

patients  predisposed  to,  prophylactic  treatment,  749 
persistent,  after  tooth  extraction,  causes  of,  746 

general  directions  to  patient,  748 
treatment  of,  747 
treatment  in  extreme  cases,  749 
severe,  in  fractures  of  maxilla,  781 
Hair,  abundance  of,  associated  with  deficiency  of  teeth,  56 
and  teeth,  correlation  between,  56 

excessive  development  of,  in  association  with  hypertrophy  of  gums,  581 
scanty,  associated  with  deficiency  or  absence  of  permanent  teeth,  55,  56 
Hammond’s  interdental  wire  splint,  772 

Hancock,  spasm  of  sternomastoid  (wry-neck)  due  to  reflex  dental  irritation,  697 
Hand-feeding  of  infants,  mechanism  of,  149 
method  to  be  employed,  162 

Handley,  W.  S.,  lymphoid  degeneration  of  salivary  glands,  615 
Hare-lip  and  cleft  palate  in  child,  associated  with  absence  of  lateral  incisors 
in  parents,  64 

Hartzell,  T.  B.,  factor  of  increase  of  periodontal  infection,  536 
“ Hawk’s  bill”  forceps,  703 

Hay  or  grass,  diet  of,  for  horses,  resulting  in  freedom  of  dental  caries,  356 
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Head  before  and  after  moulding  in  cases  of  face  presentation  at  birth,  135, 136 
retraction  in  dentition,  25 

Heart,  action  of,  irregularity,  effect  of  removal  of  septic  foci  in  mouth  on,  683 
Heath,  C.,  chondroma  of  maxilla,  819 

Hemsted,  H.,  teeth  as  primary  source  of  infection  in  endocarditis,  683 
Hertwig,  epithelial  sheath  of,  509 
Hickory  wood  wedges,  168 

Hill,  Rams,  epilepsy  due  to  reflex  dental  irritation,  695 

Hope  well- Smith,  A.,  replacement  of  dentine  of  maxillary  central  incisor  by 
bone,  453,  454 

Hopson,  Montagu  F.,  mandibular  nerve  piercing  root  of  second  premolar,  746 
Horder,  Sir  T.,  causal  organism  connected  with  chronic  infective  arthritis,  681 
Horse,  caries  in,  323,  324 

periodontal  disease  in,  555 
origin,  557,  565 

portion  of  mandible  Of,  showing  packing  of  food  between  teeth,  556 
Howe,  Moro-Tissier  group  of  organisms  found  in  carious  dentine  by,  349,  350 
Howship’s  lacunae,  margin  of  tooth  showing,  in  rarefying  periodontitis,  481 
Hugenschmidt,  chemiotactile  properties  of  mixed  saliva,  610 
experiments  on  saliva,  608 
Hungarian  children,  caries  in,  323 

Hunter,  W.,  effect  of  oral  sepsis  on  course  of  scarlet  fever,  690 
idiopathic  or  progressive  pernicious  anaemia,  679 
septic  anaemia,  679 

Hyaena,  spotted,  periodontal  disease  in,  540,  541 
Hyaline  type  of  “ adventitious  dentine,”  438 
Hydrochloric  acid,  dilute,  deleterious  effect  of,  on  teeth,  422 
Hydrogen,  peroxide  of,  bleaching  discoloured  teeth  with,  469 
in  eruption  of  third  mandibular  molar,  27 
in  removal  of  sepsis  in  gunshot  injuries  of  jaw,  785 
in  stomatitis  of  dentition,  26 
introduction  into  pulp  canals,  466 

irrigation  of  mouth  with,  in  fractures  of  mandible,  770 
irrigation  of  pockets  round  teeth,  in  periodontal  disease,  with,  568 
solution,  introduction  into  root  canals  preparatory  to  filling,  460 
Hygiene,  lack  of,  resulting  in  ulcerative  stomatitis,  591 
Hypoplasia  of  enamel,  hereditary,  98 

of  teeth,  hereditary,  rare  condition,  96 

Ichthyol,  intestinal  disinfectant,  304 
Ichthyosis  of  tongue,  852 
Idiocy,  retarded  eruption  of  teeth  in,  31 
Ileum,  infected  state  in  cases  of  oral  sepsis,  677 
r-  b.,  survival  of  oral  bacteria  in,  282 
Immunity  reaction,  277 

Incisor,  central,  disease  of,  crowding  of  teeth  following,  214,  215 
protrusion,  crowding  of  teeth  resulting  in,  216 
retraction,  method  of,  175 
cysts  in  connection  with,  512 
dislocation  of,  310 

extra,  association  of,  with  cleft  palate,  44 

lateral,  destruction  of  alveolar  process  on  mesial  aspect  of  in  periodontal 
disease,  553,  554 

extraction  on  one  side  and  of  premolar  on  other  in  case  of  crowding 
of  anterior  maxillary  teeth,  230-232 
mandibular,  displacement  due  to  crowding  of  teeth,  222 
selection  of  incisor  for  removal,  223 
extraction  in  treatment  of  superior  protrusion,  with  inpingement 
of  lower  on  upper  incisors,  258,  259 
maxillary  central,  pink  spot  on,  449,  450 

dentine  of,  replacement  by  bone,  453,  454 

fractures  before  and  after  completion  of  root  treatment,  313,  314 
treatment,  313 

* according  to  age  and  sex  of  patient,  313,  314 

pushing  outwards,  distal  side  of,  and  slightly  rotating,  plate 
for,  171 
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Incisor,  maxillary  central,  rotation  of,  plate  for,  171  ; : ; 

central,  development  of„to  abnormally  large  size,  41 
pushing  forwards,  plate  for,  172 
displacement  external  or  internal  to  arch,  183,  184 
lateral,  fracture,  treatment,  314,  315 
rotation  of,  119,  120 

treatment,  315  . 

right  central,  composite  odontome  around,  specimen,  643,  644 
fractured  root  of,  undergoing  repair,  317,  318 
right  central,  extraction  to  relieve  crowding  of  teeth,  210 
Incisors,  caries  in,  325 

central,  displacement  of,  109,  110 

drawing  together,  plate  for,  171  ; 

irregularity  due  to  two  supernumerary  teeth,  109 
mandibular,  absence  of  one  or  both,  rare,  54 
misplaced,  extraction  of,  733 
maxillary,  misplaced,  extraction  of,  729 
position  of,  irregularity  in,  how  caused,  l30,  131 
and  lateral,  maxillary,  suppuration  around,  spreading  to  antrum,  473 
suppuration  around,  spreading  to  palate,  473 
chronic  general  periodontitis  commencing  around,  528 
crowded,  associated  with  adenoids  in  children,  150-154 
crowding  of,  skull  and  mandible  showing,  194 
deciduous,  eruption,  2 

lateral,  absence  in  parent  associated  with  harelip  and  cleft  palate  in 
child,  54 

absence  of,  54 

and  central,  cysts  in  connection  with,  514 
diminution  in  size,  42 

exclusion  from  arch  due  to  crowding,  217-220 
question  of  extraction,  217-220 
extraction  to  relieve  crowding  of  teeth,  210 
maxillary,  misplaced,  extraction  of,  731 
pushing  outwards  and  rotating,  plate  for, -170 
lower;  occlusion  with  plate  for  regulating  teeth,  169 

protrusion  of,  following  extensive  burn  of  soft  tissues  of  neck,  141 
mandibular,  destruction  in  region  of,  in  periodontal  disease,  552,  553 . 
diagram  showing  direction  of  roots,  223 
displacement,  total,  rarity,  188 
extraction  of,  721 
immunity  to  caries  explained,  325 
maxillary  position  of,  irregularities  in,  119,  120,  188 
central,  separation  of,  treatment,  182 
. causes,  182 

crowded,  associated  with  partially  closed  suture,  145 
due  to  incomplete  growth  of  premaxilla,  242 
crowding  in  superior  protrusion,  240,  241 
developing,  irregularity  in  position,  145,  146,  147,  148 
displacement  due  to  cleft  palate  involving  premaxilla,  131 
total,  187 

treatment,  188  ■ : 

upward,  186 

treatment,  186,  187 
elongation,  186 
treatment,  186 
extraction  of,  712 

lateral  and  central  crowding  of,  how  produced,  193 
permanent,  eruption  internal  to  existing  deciduous  teeth,  causing 
inferior  protrusion,  260,  261 
protrusion  in  children,  how  produced,  140 

right,  irregularity  in  position,  skull  and  mandible  showing,  145 
moving  outwards,  method  of,  176,  177 
forward,  Goddard’s  method,  174,  175 
of  horse  attacked  with  periodontal  disease,  557 
protrusion  of,  how  produced,  184 
syphilitic,  form  of,  85 
whole  group  of,  frequent  absence  of,  54 
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Inclined  plane  for  regulating  teeth,  169 

India,  Northern  and  Southern,  natives  of,  caries  among,  321 
Indians,  North  American,  caries  rare  among,  320 

Infant  feeding,  method  of  influencing  shape  of  palate  and  dental  arch,  148, 
149 

Infants,  breast-fed  ; good  teeth  occurring  in,  364 

maxillary  arch  of,  effect  of  use  of  “ dummy  ” on,  140 
Inferior  protrusion,  etiology,  260 
pathology,  260 
treatment,  265 

by  extraction  of  teeth,  264,  265 
by  insertion  of  dentures,  266 
by  resection  of  mandible,  267 
unilateral.  See  Cross-bite. 

Inflammation,  process  of,  277,  278  ® 

Instruments  for  extraction  of  teeth,  702 
method  of  holding,  704 
method  of  using,  708 

Intermaxillary  traction  in  treatment  of  superior  protrusion,  253,  254 
models  of  cases  before  and  after  treatment,  254,  255 
Intermittent  fever,  recovery  from,  following  extraction  of  teeth,  685,  686 
Intestinal  stasis  and  buccal  sepsis,  connection  between,  282 
Intestine,  disinfectants  for,  304 
Intestines,  actinomycosis  of,  fatal,  294 

Intra-uterine  acquirement  of  abnormalities  in  position  of  teeth,  131 
Iodine,  solution  of,  in  alcohol  in  removal  of  sepsis  in  gunshot  injuries  of  jaw, 
785 

in  alcohol,  in  fractures  of  mandible,  770 
tincture  of,  and  spirits  of  camphor,  lotion  of,  application  to  gums  in 
gingivitis,  584 

in  chronic  local  periodontitis,  503 
in  chronic  neurotic  stomatitis,  599 
in  ulcerative  gingivitis,  587 

Ionic  medication  in  treatment  of  periodontal  disease,  575,  576 
method  described,  575,  576 
Ipecacuanha  and  arsenic  in  ulcerative  gingivitis,  587 
Iritis  due  to  periodontitis,  following  operation  for  senile  cataract,  688- 
Iron,  producing,  brown  stain  on  teeth,  620 

Italy,  Southern,  modern  inhabitants  of,  and  ancient  Romans,  size  of 
maxillae  in,  compared,  130 

Jaundice,  Cammidge’s  pancreatic  reaction  in,  677 
Jaw,  angioma  of,  826,  827 
chondroma  of,  819 

congenital  defects  of,  abnormalities  of  teeth,  associated  with,  238 
development  of,  abnormalities  in  position  of  teeth  due  to,  in  relation  to 
size  of  teeth,  127 

diagram  of,  showing  septa  between  individual  teeth,  14 
showing  teeth  developed  in  bony  crypts,  14 
endotheliomata  of,  840 
fibroma  of,  816 
periosteal,  816 

fixity  in  osseous  anchylosis,  848 

fracture  of,  in  several  directions,  caused  by  kick  from  mule,  768 
gunshot  injuries  of,  782 
case,  783 
myeloma  of,  822 
necrosis  of,  797 

diagnosis  of  streptothrix  infection  from,  497 
due  to  infection  by  B.  tuberculosis,  291 
of  dogfish,  section  through,  13 
third  mandibular  molar  erupted  at  angle  of,  127 
tumours  of,  815 

innocent  connective  tissue,  815 

malignant  connective  tissue  (sarcomata),  835-840 

malignant  epithelial,  829 
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Jaws,  abscess  in,  rare  form,  following  suppurative  periodontitis,  492,  493 
accompanied  by  severe  neuralgia,  493 
anchylosis  of  teeth  to,  509,  510 

anatomy  of,  707 

closure  of,  causes  of,  diagnosis,  849 
interference  with,  causes  of,  847 
treatment,  849 

condition  of,  in  progeria,  157,  158,  159 
development  and  growth,  101 
direct  injury  of,  causing  abnormalities  of,  137 
fractures  of,  759 

effects  on  position  of  teeth,  139 
Gunning  splint  for,  774 
Hammond’s  interdental  wire  splint  for,  772 
in  extraction  of  teeth,  743 
metal  cap  splint  for,  772 
skull  and  mandible  splint  for,  770 
growth  of,  acquired  conditions  interfering  with,  148 
effect  of  disease  on,  150 
factors  influencing,  105 

stimulation,  to  prevent  crowding  of  teeth,  201,  202 
type  of  irregularity  of  teeth  varying  with  cause  interfering  with,  193 
lengths  of,  diminution  in,  not  associated  with  diminution  in  size  of 
teeth,  127 

normal  orderly  arrangement  of  teeth  in,  cause  of,  105 
size  of,  progressive  diminution  in  modern  races,  130 

progressive  diminution  in  modern  races,  presumed  cause  of,  130 
diminution  in,  traceable  from  pre-historic  times,  130 
spasmodic  closure  of,  due  to  dental  irritation,  696 
swellings  about,  diagnosis,  841 
tumours  of,  innocent  connective  tissue,  815 
Jumping  the  hite  in  treatment  of  superior  protrusion,  253, 
mechanism  of,  251,  253 

Keith,  A.,  etiology  of  acromegaly,  157 
growth  of  maxilla,  103 
skeletal  changes  in  progeria,  157 

Kendrick,  A.,  case  of  diffuse  cellulitis  (angina  Ludovici),  due* to  suppurative 
infection  from  mandible,  474 

Kerato-iritis,  with  vitreous  opacities  and  secondary  glaucoma  due  to 
periodontitis,  687,  688 

Knee-joint,  chronic  synovitis  of,  complicated  by  periodontal  disease,  680 

Laboratory,  study  of  bacteria  in,  285 
Lachrymation  due  to  reflex  dental  irritation;  699 

Lack,  H.  Lambert,  unilateral  facial  paralysis  associated  with  mouth-breath- 
ing from  adenoids,  155 

Lactation,  deficient,  due  to  oral  sepsis,  688,  689 
Lactic  acid,  in  relation  to  caries,  350 
Laminar  type  of  adventitious  dentine,  438 
Lang,  W. , relation  of  dental  sepsis  to  eye  lesions,  686 

Larynx,  passage  of  foreign  body  into,  during  extraction  under  anfesthetics,  752 
Lead  poisoning,  blue  line  on  gum  margins  due  to,  621 
in  relation  to  gum  margins,  584 
Lemons,  large  quantities  of,  deleterious  to  teeth,  426 

Lepkowski,  anastomosis  between  pulp  vessels  and  vessels  external  to  tooth 
germs,  452 

Leptothrices  associated  wu’th  periodontal  disease,  562 

Leptothrix  buccalis,  294 

Leucocytes,  attraction  by  mixed  saliva,  610 

Leucocytosis,  278 

Leukoplakia,  851 

occurrence  of,  in  syphilitics,  599 
Levator  palpebrte  superioris,  paresis  of,  700 

Levatores  and  tensores  palati,  close  relation  with  internal  pterygoids,  105,  106 
Lime  in  soil  and  drinking  water,  soundness  of  teeth  in  districts  with,  360 
salts  in  food,  influence  on  teeth,  356 
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Lip-suckiug  in  children,  effect  on  dental  arches,  139 
Lips,  lower,  bruising  of  during  extraction  of  teeth,  745 
Liquefaction  foci  in  carious  dentine^  342,  344 
Liquor  arsenicalis  in  streptothrix  infection,  498 
Lloyd-Williams,  E.,  case  of  anchylosis  of  teeth  to  jaws,  509 
Londoners  of  sixteenth  and  seventeenth  centuries,  periodontal  disease  in 
skulls  of,  565 

Lucas,  R.  Clement,  hare-lip  and  cleft  palate  in  child  associated  with  absence 
of  lateral  incisors  in  parent,  54 
Lungs,  actinomycosis  of,  fatal,  294 

Lymphadenitis,  chronic,  association  with  septic  teeth,  675 
in  children,  resulting  from  septic  tooth,  652 
Lymphatic  glands,  cervical,  enlargement,  due  to  bacterial  invasion,  280 
Lymphoid  degeneration  of  salivary  glands,  615 

Main  Nicol,  “Fracture  of  maxillary  tuberosity  during  removal  of  second 
molar,”  743 

Malar  bones  and  processes,  anatomical  relation  to  maxillae,  208 
Males  and  females,  incidence  of  caries  io,  326 

Malignant  disease,  salivary  calculus  in  Wharton’s  duct  simulating,  614 
tumours,  deep-seated,  affecting  closure  of  jaws,  849 
Mal-nutrition,  complicated  by  oral  sepsis,  691 
Man,  eruption  of  teeth  in,  13-16 

Mandible,  abnormal,  showing  bend  in  neck  of  condyle,  140,  141 
acromegaly  affecting,  157 
arrested  growth  of  left  half  of,  131,  132 
bone  in,  skiagram  showing  appearances  of,  525 
carcinoma  of,  columnar-celled,  834 
squamous-celled,  833 
chondroma  of,  819 
closure  of,  affected  by  cicatrices,  848 
dental  cysts  in,  516 

defective  growth,  due  to  injury  at  birth,  132,  133 
development  and  growth,  102 
endosteal  fibroma  of,  818 
fibrous  odontome  of,  819 
follicular  odontomes  occurring  in,  631 
fracture  of,  comminuted,  and  fracture  of  maxilla,  793,  794 
fractures  of,  759 
causes,  759 
complications  in,  769 

difficulty  in,  of  controlling  posterior  fragment,  777 

healing  of,  770 

mal-union  in,  779 

symptoms,  760 

treatment,  770 

from  advanced  case  of  periodontal  disease  in  region  of  mandibular 
molars,  535 
myeloma  of,  822,  825 
myxoma  of,  828 

necrosis  of,  following  dental  operation,  case,  798,  799 
from  dento-alveolar  abscess,  474 
or  maxilla,  abnormal  growth,  causes  leading  to,  141 
osteoma  of,  821 

overgrowth  or  defective  growth,  causing  inferior  protrusion,  261,  262 
periodontitis,  acute  suppurative,  in,  forms  of  spreading  infection  set  up 
by,  473,  474 

periostitis,  chronic  suppurative,  in,  484,  485,  490,  491 
position  of  teeth  in,  at  six  years  of  age,  103 
protrusion,  habit  of,  leading  to  inferior  protrusion,  260 
relation  of  permanent  to  deciduous  teeth  in,  6 
replacement  of  deciduous  by  permanent  teeth  in,  105 
resection  of,  in  inferior  protrusion,  267 
spread  of  periodontal  disease  in  maxilla  greater  than  in,  536 
swellings  connected  with,  externally,  845 
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Mandible,  tumours  of,  innocent  and  malignant,  diagnosis  between,  845,  846 
involving  body  of,  846 

Mandibular  arch,  asymmetry  of,  due  to  face  presentation  at  birth,  134,  135 
nerve,  injury  to,  during  extraction  of  teeth,  745 
teeth,  extraction  of,  720 
filling  of,  383 

misplaced,  extraction  of,  733 
Mason’s  mouth  gag,  849 

for  arresting  hsemorrhage,  738 
Mastication,  diet  requiring,  importance,  162 
efficient,  in  prevention  of  caries,  376 
healthy  mouth  promoted  by,  652 

imperfect,  as  factor  in  causation  of  periodontal  disease,  560 
importance  of  first  permanent  molar  in,  207 
in  prevention  of  caries,  367 
influence  on  growth  of  jaws,  105 

muscle  used  for,  massiveness  of,  transverse  section  through  head 
showing,  105,  106 

Matches,  manufacture  of,  necrosis  of  jaw  in  persons  engaged  in,  802 
Matrices,  uses  of,  in  filling  dentine,  390 

Matrix,  decalcification  of,  in  relation  to  translucency  of  teeth,  in  caries,  331 
Maxilla,  alveolar  process  of,  dental  masses  in,  53 

and  premaxilla,  growth  of  bone  at  suture  between,  102,  103 
carcinoma  of,  829 

columnar- celled,  831,  832 

microscopical  appearances,  832 
spheroidal-celled,  833 

squamous -celled,  developing  as  ulcer,  830,  831 
microscopical  appearances,  830 
point  of  origin,  830 
cysts  in  connection  with,  512 
chondroma  of,  819 
development  and  growth,  101 

in  relation  to  eruption  of  teeth,  102 
endosteal  fibroma,  818 
epithelioma  of,  boring,  831 
follicular  odon tomes  occurring  in,  631 

fracture  of,  and  severe  comminuted  fracture  of  mandible,  case,  794 
fractures  of,  approximation  of  fragments,  786,  787 
complications,  781 
fibrous  character  of  union  of,  781 
fixation  of  fragments,  788 
resulting  from  great  violence,  780 
treatment,  781 

growth  affected  by  oxycephaly,  157 

deficient,  associated  with  adenoids  causing  inferior  protrusion,  261 
due  to  adenoids,  in  superior  protrusion,  240 
effect  of  nasal  obstruction  from  adenoids  on,  150 
growth  of,  influence  of  nasal  function  on,  107 
upon  what  dependent,  103 

(incisor  region)  comminuted  fracture  of,  case,  788-790 
large  dental  cysts  in,  516 

(molar  region)  fracture  of,  with  loss  of  tissue,  case,  791 

myeloma  of,  822  « 

necrosis  of,  from  dento-alveolar  abscess,  474 

or  mandible,  abnormal  growth,  causes  leading  to,*  141 

osteoma  of,  819,  820 

periostitis  in,  chronic  suppurative,  486,  487,  488,  489 
position  of  teeth  in,  at  six  years  of  age,  102 
relation  of  permanent  to  deciduous  teeth  in,  6 
relation  to  pterygoid  process,  drawing  illustrating,  104 
septic  infection  of,  spreading  to  orbit,  673 
spread  of  periodontal  disease  in,  greater  than  in  mandible,  536 
Maxillse,  lateral  abutments  of,  208 

of  ancient  Romans  and  modern  inhabitants  of  Southern  Italy,  size 
compared,  130 
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Maxillae,  of  early  Britons  and  modern  Englishmen,  size  compared,  129,  130 
showing  well-defined  sutures,  142,  143 

with  crowded  incisors  associated  with  partially  closed  suture,  143 
Maxillary  arch  of  infants,  deformity  resulting  from  use  of  “ dummy,”  140 
bones  and  associated  parts,  defects  of,  producing  irregularities  in  position 
of  teeth,  130 

-premaxillary  suture,  relation  to  irregularities  of  teeth,  142 

sutures,  well-defined  and  ill-defined,  widths  of  palate  compared,  142 
well-defined  maxillae  showing,  143 
sinus,  anatomy  of,  807 
points  in,  841 

large  odontome  in,  case,  641 
odontome  of,  821 

opening  of,  during  extraction  of  teeth,  744 

through  outer  wall  of,  showing  bony  wall  of  dental  cyst,  517 
suppuration  in  (acute),  signs  and  symptoms,  810 
in,  bacteriology,  809 
causes,  808 

(chronic),  signs  and  symptoms,  810 
complications,  811 
diagnosis,  811 

swellings  arising  in,  primarily,  842 
swellings  involving,  841 
secondarily,  842 

tumours  of,  fluid  or  solid,  diagnosis  between,  842 

innocent,  solid,  differential  diagnosis  between,  842 
malignant,  843 
variation  in  capacity  of,  807 
teeth,  extraction  of,  712 
filling-of,  381 

misplaced,  extraction  of,  729 
Meals,  regularity  of,  in  prevention  of  caries,  376 

Meat,  bread  and  saliva,  mixture  of,  in  artificial  production  of  caries,  354 
Media,  fluid  and  solid  for  growth  of  bacteria,  285,  286 
tubes  of,  inoculation  methods,  301,  302 
Meningococcus,  291 

Mentality,  defeetive,  and  molluscum  fibrosum  in  association  with  hypertrophy 
of  gums,  581 

Menstruation,  extraction  of  teeth  during,  712 
Mercury  causing  necrosis  of  jaw,  802 
stain  on  teeth,  620 

perchloride  and  absolute  alcohol,  introduction  into  root  canals,  462 
prolonged  use  of,  resulting  in  mercurial  stomatitis,  589 
Metal  cap  splint,  772 

Metallic  filling,  insertion  in  deep  cavities,  456 
stains  on  teeth,  620 
Micrococcus  catarrhalis,  290 
tetragenus,  291 

Micro-organisms  associated  with  periodontal  disease,  classification,  562 
multiplicity  of,  560,  561 

felt-like  mass  of,  covering  carious  enamel,  334,  335,  337,  339 
of  mouth.  See  Bacteria 

pathogenic,  mutual  antagonism  rendering  mouth  immune,  612 
protection  of  oral  cavity  against,  by  phagocytosis,  610 
Miller,  W.  D. , bactericidal  action  of  saliva  discredited  by,  609 
chemical  changes  in  carious  teeth,  334 
experimental  reproduction  of  caries,  354 
experiments  on  effects  of  tooth  powders,  420,  423 
on  saliva,  608,  609 
non-inf ected  zone  of  dentine,  345 

part  played  by  different  classes  of  food-stuffs  in  production  of  caries,  351 
Molar,  deciduous,  retained,  anchylosis  to  jaw,  511 

first  and  second,  appearances  around,  in  case  of  chronic  general 
periodontitis,  contrasted,  530,  531 

inter-canine  and  inter-second,  widths  compared  in  cases  of  well-defined 
and  ill-defined  sutures,  142 

second,  persistence  of,  misplaced  premolar  associated  with,  190 
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Molar,  mandibular,  abscess  connected  with,  avoidance  of  iniury  to  artery  in 
opening,  477 
pink  spots  on,  451,  452 
right  first,  myeloma  in  region  of,  822,  826 
third,  chronic  suppuration  around,  490,  491,  492 
displacement  of,  123 

wjith  occluding  surface  facing  downwards  and  inwards,  124 
erupted  at  angle  of  jaw,  127 
left,  displacement  high  in  right  rp,mus,  125,  126 
maxillary,  palatine  root  of,  destruction  of  bone  arbund  in  chronic 
local  periodontitis,  500,  501 

rarefying  osteitis  around  roots  of,  in  periodontal  disease,  550,  551 
third,  displacement  of,  116 

inversion  of  crown  within  roots  of  second  molar,  117 
permanent  first,  extraction,  in  general  crowding  of  teeth,  207 

time  of,  in  general  crowding  involving  malposition  of 
several  teeth,  224,  225 
importance  as  organ  of  mastication,  207 
region  in  fractures  of  mandible,  displacement  in,  762 
Molars  and  premolars,  chronic  local  periodontitis  in  regions  of,  499 

maxillary,  suppuration  in  setting  up  orbital  periostitis  and  cellulitis, 
, 473 

caries  in,  325 

carious,  removal  of,  717,  718 
cysts  in  connection  with,  515 
deciduous,  and  premolars,  size  compared,  103 

caries  in,  early  treatment,  162 

, eruption,  2 

normal  occlusion,  7 
deposits  of  calculus  on,  619 
developing,  position  of,  104 

first  and  second,  and  maxillary  premolars,  eruption  external  to  arch 
of  lower  teeth,  117 
mandibular,  carious,  removal  of,  726 
displacement  into  ramus,  124, 125 
extraction  of,  723 

first,  extraction  without  attention  to  maxillary  teeth  resulting  in 
wrong  occlusion,  226 

time  of  removal  in  marked  crowding  of  maxilla  with  maxillary 
first  molars  savable,  227,  228 
inward  tilt  of,  122,  123 

mandible  from  advanced  case  of  periodontal  disease  in  region  of,  535 
splitting  of  roots  of,  727 

third,  eruption  of,  local  disturbances  during  treatment,  27 
maxillary,  abnormality  of,  717 
displacement  of,  116,  117 

suppuration  around  infecting  cavernous  sinus,  473 
third,  absence  of,  53 
“ oblique  rooted,”  717 

permanent,  first,  caries  of,  treatment,  162,  163 

extraction  in  case  of  severe  displacement  of  laterals,  220 
to  make  room  for  canines,  209 
to  relieve  crowding  of  teeth,  210 
savable,  treatment  of  crowded  teeth  in  case  of,  211-214 
unsavable,  treatment  of  crowded  teeth  in  case  of,  208 
second,  retention  in  position  by  splint  plate  in  superior  protrusion, 
250,  251 

position,  abnormalities  in,  116,  122,  191 
removal  of,  715 

roots  of,  masses  of  adventitious  tissue  ’in  clefts  between  roots,  in 
periodontal  disease,  536 
second,  plate  to  retain  in  position,  209 
third,  absence  common  in  highly  civilized  races,  54 
liability  to  caries,  325 

misplaced,  skiagram  advisable  to  show  relation  of  tooth  to  surround- 
ings, 735 
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Molars,  third,  partially  misplaced,  difficulty  of  extraction  of,  734 
Molluscum  fibrosum  and  d -fective  mentality  in  association  with  hypertrophy 
of  gums,  681 
Monkeys,  caries  in,  325 

complete  displacement  of  premolar  in,  more  common  than  in  man,  115 
hypoplastic  teeth  in,  91 

Moro-Tissier  group  of  organisms  found  in  carious  dentine,  350 
Mothers,  nursing,  ulcers  of  mouth  common  in,  693 
“ Mottled  Teeth  ” diagnosis,  95 
Mouth,  actinomycosis  of,  294 
bacteria  of,  classes  of,  279 
bacterial  infection  of,  harmful  effects,  280 

bacteriological  flora  of,  immunity  from,  caries  not  dependent  upon,  361 
bacteriology  of,  276 

Mouth-breathers,  caries  occurring  in,  365 
gingivitis  in,  582 
marginal,  565 

starting-point  of  periodontal  disease  in,  559 
Mouth-breathing  and  periodontal  disease,  relationship  between,  566 
caries  caused  by,  376 

from  adenoids,  associated  with  unilateral  facial  paralysis,  155 
in  children,  resulting  in  functionless  mouth,  651 
Mouth,  cavity  of,  how  rendered  immune  to  patliogenic  organisms,  609-612 
protection  against  pathogenic  organisms  by  phagocytosis,  610 
functionless,  in  children,  causes  of,  651 
fungi  inhabiting,  285 

gag.  Mason’s,  for  arresting  haemorrhage,  738 
for  opening  jaw  after  closure,  849 
indigenous  micro-organisms  of,  biological  classification,  284,  285 
infection,  harmful  effects  of,  summarized,  284 
irritation  of,  during  teething,  24 

micro-organisms  found  in,  post-mortem,  in  case  of  endocarditis,  684 
present  in,  type  of,  361 

models  of,  study  in  connection  with  charts,  163 
opener  for  use  in  osseous  and  fibrous  anchylosis,  850 
perforating  ulcers  of,  601 

phagedaenic  ulceration  of  (syphilitic),  absence  of  typical  teeth  in,  88 
preparation  of,  for  tooth  extraction,  710 
self -cleansing  action  of,  362 
supervision  during  dentition,  162 

wash,  application  before  inserting  regulation  plate,  180 
prescription  for,  710,  751  . 

Mucin,  effect  on  teeth,  613 
Muco-periosteum,  normal  consistency  of,  526 

of  palate,  puckering  of,  in  children  with  adenoids,  151 
Mucous  glands  of  cheek  and  lips,  abnormal  secretion  from,  source  of  acid 
a,ffecting  teeth,  425 

membrane,  changes  in,  in  tuberculosis  of  mouth,  602 
Mucus,  nasal,  protective  qualities  of,  609 
oral,  protective  influence,  609 
secreted  by  cervix  uteri,  l)actericidal  action,  609 
Mule,  kick  from,  fracture  of  jaw  in  several  directions  resulting  from,  case, 
768,  796 

Mummery,  J.  Howard,  part  played  by  different  classes  of  foodstuffs  in 
production  of  caries,  351 
photomicrographs  of  carious  dentine,  342,  343 
Mummery,  J.  R. , examination  of  skulls  of  ancient  races  for  prevalence  of 
caries,  319 

of  existing  primitive  races  for  prevalence  of  caries,  320 
Mumps,  secondary  parotitis  distinguished  from,  615 
Muscles,  ocular,  paresis,  of  dental  origin,  674 

spasm  of,  causing  interference  with  closure  of  jaws,  848 
used  for  mastication,  massiveness  of,  transverse  section  through  head 
showing,  105,  106 

Myeloma  in  region  of  mandibular  right  first  molar,  skiagram  of,  822,  826 
of  alveolar  process,  diagnosis,  844 
of  jaw,  822 
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Myeloma,  of  mandible,  822,  825,  828 
of  maxilla,  822 

of  maxillary  sinus,  diagnosis  from  fibroma,  encbondroma,  and  myxoma, 
842 

Nasal  fossa,  effect  of  expansion  of  dental  arch  on,  207,  208 

extension  of  infection  from,  commonest  cause  of  suppuration  of 
maxillary  sinus,  809 
right  canine  erupting  in,  114 

function,  influence  on  grov/th  of  maxilla  and  premaxilla,  107 
obstruction  from  adenoids,  effect  on  growth  of  maxilla,  150 
in  children,  marginal  gingivitis  as  diagnostic  sign  of,  651 
process,  102 

processes,  canines  embedded  in,  113 
Neck,  extensive  burn  of,  followed  by  protrusion  of  lower  incisors,  141 
Necrosis  of  alveolar  process  after  extraction  of  teeth,  743 
of  jaw,  797 

bacterial  infections  passing  through  blood-stream  causing,  800 
poisons  causing,  797 
diagnosis,  805 

following  gangrenous  stomatitis,  799 
trauma,  804 

from  phosphorus  poisoning,  prognosis,  804 
symptoms,  803 

in  scarlet  fever,  high  mortality  in,  801 
sequela  of  exanthematous  fevers,  800 
signs  and  symptoms,  805 
treatment,  805 
See  also  Jaw^  necrosis  of 

of  mandible  following  dental  operation, ‘ case,  798 
of  maxilla  or  mandible  from  dento-alveolar  abscess,  474 
of  teeth,  506 

resulting  from  syphilis  in  tertiary  stage,  805 
Neilson  and  Terry,  adaptation  of  salivary  secretion  to  diet,  607 
Neo-kharsivan,  as  disinfectant,  304 

Nerve,  fifth  (superior  maxillary)  involvement  in  growth,  result  of,  841 
Nervous  system,  affections  of,  due  to  reflex  irritation  from  teeth,  694 
instability  of,  in  dentition,  24 
Neuralgia,  due  to  organic  disease  of  fifth  nerve,  664 
facial,  diagnosis,  666 
major,  662 

symptoifis,  663 
minor,  665! 
true,  666 

-persistent,  due  to  involvement  of  fifth  nerve  in  growth,  841 
severe,  accompanying  rare  form  of  abscess  of  jaw  following  suppurative 
periodontitis,  493 

Neuritis,  optic,  acute  retrobulbar,  674 

New  Zealanders,  aboriginal,  caries  rare  among,  320 

Nickel,  stain  on  teeth  in  workers  in,  621 

Nipple  and  teat,  action  on  palate  in  infant  feeding  compared,  149 
Nitrogenous  substances,  excess  of,  sometimes  causing  arrest  of  caries,  371 
Nitrous  oxide  as  anaesthetic  in  extraction  of  teeth,  736 
administration  of,  736 

Noma  and  ulcerative  stomatitis,  relation  between,  591 
Noma.  See  also  Stomatitis,  gangrenous 
Novocain  as  local  anaesthetic  in  extraction  of  teeth,  739 
Nucleo-albumin  in  dental  cysts,  516 

“ Oblique-rooted  ” molars,  717 

Occlusion,  abnormal,  forward  in  superior  protrusion,  239 
causes  of,  239 
in  superior  protrusion,  238 
lack  of.  See  Open  bite 
Odontalgia,  659 
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Odontalgia,  local,  659 
acute,  660 
chronic,  661 
referred,  661 

diagnosis,  662 

Odontological  Collection,  Eoyal  College  of  Surgeons,  skulls  showing  variability 
in  position  of  teeth,  192 

specimens  illustrating  crowding  of  teeth,  193 
Odontome,  calcified,  diagnosis,  844 

composite,  in  Kaffir  boy  aged  14.  643 
(epithelial)  histology  of,  625 
fibrous,  case,  819 
of  mandible,  819 
of  maxillary  sinus,  641,  821 
Odontomes,  622,  840 

and  anomalous  teeth,  differentiation  between,  75,  77 

cla-ssification , 622 

composite,  composition  of,  640 

rarity  of,  in  lower  animals,  643 
signs  and  symptoms,  648 
variation  in  size  of,  641 
epithelial,  623,  624 

and  carcinoma,  resemblance  between,  626 
probable  origin  of,  625 
treatment,  626 

fibrous,  and  rickets,  relation  between,  632 
hypertrophied  tissue  resulting  in,  631 
inclusion  of  endosteal  fibromata  with,  819 
follicular,  626 

age  of  development  of,  631 

and  epithelial,  diagnosis  from  chronic  alveolar  abscess  and  dental 
cyst,  844 

calcification  of  walls  of,  630 
compound,  633 
case,  634 
treatment,  634 
composition  of,  628 
fluid  from,  630 
signs  and  symptoms  of,  631 
treatment,  631 
radicular,  634 
case,  636 

common  occurrence  in  lower  animals,  636 
Oidium  albicans,  cause  of  thrush,  285 
inhabiting  mouth,. 285 
Oils,  essential,  as  disinfectants,  304 
Open  bite,  257 

clinical  groups  of,  267,  268 
due  to  habits,  268 

ill-effects  of  adenoids  and  rickets  combined,  269 
etiology,  268 
how  produced,  140 

partial,  in  premolar  and  molar  regions,  269 
treatment,  274 
pathology,  268,  269 
treatment,  270 

when  deformity  limited  to  anterior  teeth,  270 
where  majority  of  posterior  teeth  fail  to  occlude,  270 

by  cutting  in  bite,  270,  271,  272 
by  extraction  of  teeth,  272 
Operator,  position  of,  in  extraction  of  teeth,  705 
Oranges,  large  quantities  of,  deleterious  to  teeth,  426 
Orbicularis  palpebrarum,  spasm  of,  due  to  reflex  dental  irritation,  699 
Orbit,  infection  from  maxilla  spreading  to,  673 

left,  maxillary  canine  developing  within,  189,  190 
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Orbit,  periostitis  and  cellulitis  of,  due  to  infection  from  maxillary  molars  and 
premolars,  473 

Oro-gastro-intestinal  products,  abnormal,  general  conditions  arising  from, 
678 

Osseous  union  in  fractures  of  mandible,  777 

Osteitis,  rarefying  around  roots  of  maxillary  molar  in  periodontal  disease, 
550,  551 

in  chronic  general  periodontitis,  529 
in  chronic  local  periodontitis,  479 
in  periodontal  disease,  degree  of,  how  gauged,  ,536 
Osteo-arthritis  and  gastro-intestinal  sepsis,  682 
causing  interference  with  closure  of  jaws,  848 
clinical  features  and  morbid  anatomy  of,  682 
closure  of  jaws  due  to,  treatment,  850 
Osteoma  of  mandible,  821 
of  maxilla,  819,  820 

of  maxillary  sinus,  diagnosis  from  fibroma,  enchondroma  and  myxoma, 
842 

of  palate,  diagnosis,  845 
Osteoplasties  as  fillings  for  root  canals,  461 
in  tooth-filling,  394 
methods,  413 

Otalgia  due  to  reflex  dental  irritation,  698 
Oxidization  of  pianoforte  wire,  how  prevented,  169 
Oxycephaly,  effect  on  maxilla  and  antra,  157 
Oxy-chlorides  in  tooth-filling,  394 
Oxy-phosphates  in  tooth-filling,  395 
Oxy- sulphate  in  tooth-filling,  395 

Pain  following  tooth  extraction,  causes  of,  749 
treatment  of,  750 

in  caries  ; variability  of,  in  different  temperaments,  371 
Palate,  abscess  of,  in  chronic  suppurative  periodontitis,  488 
adenoma  of,  822,  826 
diagnosis,  845 

and  dental  arch,  width  of  in  hand-fed  and  breast-fed  children  compared, 
149 

arch  of,  high,  in  children  with  marked  adenoids,  155,  156 

measurements  in  hand-fed  and  breast-fed  children  with  and 
without  adenoids,  153,  154,  155 
width,  reduction  of,  how  produced,  155 
arterial  angioma  of,  827 
carcinoma  of,  diagnosis,  845 
cleft.  See  Cleft  palate 

deformities,  associated  with  adenoids,  factors  producing,  154 
fibroma  of,  diagnosis,  845 

growth  of,  influence  of  nasal  respiration  on,  107,  154 
gumma  of,  845 

hard,  highly  arched,  how  produced,  156 

in  infants,  downward  growth,  how'  interfered  wdth,  156 
osteoma  of,  diagnosis,  845 
papilloma  of,  diagnosis,  845 
sarcoma  of,  diagnosis,  845 

suppuration  around  maxillary  incisors  spreading  to,  473 
tumours  of,  fluid,  diagnosis,  844,  845 
solid,  diagnosis,  845 

with  well-defined  and  ill-defined  sutures,  widths  compared,  142 
Palatine  process,  102 

Palm-civet,  Chinese,  periodontal  disease  in,  540 
Panolia  deer,  periodontal  disease  in,  540 
Pancreatic  reaction,  Cammidge’s,  in  jaundice,  677 
Papilloma  of  gum,  828 

of  jaw,  pedunculated  and  sessile,  827,  828 
of  palate,  diagnosis,  845 

Paralysis,  facial,  unilateral,  associated  with  mouth  breathing  from  adenoids, 
165 
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Paralysis  of  arm  due  to  reflex  dental  irritation,  '697 
Paresis,  ocular  muscular,  of  dental  origin,  674 

Parotid  gland,  afiections  of,  causing  interference  with  closure  of  jaws,  848 
glands,  both,  purulent  discharge  from,  615 
region,  tumours  in,  affecting  closure  of  jaw,  849 
Parotitis,  secondary,  cause  of,  616 

distinguished  from  mumps,  615 

Pastrana,  hypertrophy  of  alveolar  process  with  excessive  development  of 
hair,  581 

Patent  food  in  infant  feeding,  effect  of,  on  teeth,  364 
Pathological  conditions,  inherited  and  acquired,  107,  108 
Patient,  preparation  of,  for  general  anaesthetic  for  extraction  of  teeth,  737 
Pemphigus,  occurrence  of,  in  mouth,  600 
vegetans,  case,  600 

Periodontal  membrane  and  pulp,  channel  between,  452 
diseases  of,  471 

elasticity,  increases  danger  of  infection  in  periodontal  disease,  536 
regressive  changes  in,  505 
ulceration  of,  progressive,  499 

Periodontitis  acute,  and  acute  pulpitis,  differences  between,  434,  435 
treatment  of  septic  pulp  cavities  complicated  by,  467,  468 
chronic,  following  injury  to  teeth  from  concussion,  309 

signs  and  symptoms,  494  " 

definition  of,  471 
following  extirpation  of  pulp,  465 

' mechanical  movement  of  teeth,  179 
general,  acute,  503  1 ' 

causes,  504 

formation  of  granulation  tissue  in,  548  i 
signs  and  symptoms,  504 
treatment,  504 
general  chronic,  504,  524 

absence  of  objective  symptoms  no  proof  that  damage  is  not  in 
progress,  554 

advanced,  mandible  from  case  of,  in  region  of  mandibular 
molars,  535 

anatomy  of  parts  involved  in,  524 

and  caries,  difference  between,  565 

and  mouth-breathing,  relationship  between,  566 

appearances  around  first  and  second  molar  contrasted,  530,  531 

area  from  which  absorption  can  take  place  extensive,  537 

association  of  EntamcBha  buccalis  with,  561,  562,  563 

bacteriology  of,  560 

bone  destruction  in,  extent  of,  533,  534 
means  of  estimating,  549 
causing  suppuration  of  maxillary  sinus,  809 
changes  in  teeth  in,  536 
clinical  appearances,  547 

variability  in,  547,  548 

collection  of  material  for  cultural  investigation,  302 
commencing  around  incisor  teeth,  528 
complicated  by  chronic  synovitis  of  knee-joint,  680 
complicating  crowding  of  teeth,  201 

condition  of  teeth  in  cases  with  deep  pockets  and  profuse 
suppuration,  536,  539 
definition,  524 

destruction  of  alveolar  process  on  mesial  aspect  of  lateral 
incisor,  553,  554 

destruction  of  bone  in,  526,  527,  528 
diagnosis,  bacteriological,  302 
diseases  of  eye  due  to,  687 
early  authors  describing,  524 
etiology,  564 

• in  animals,  557,  558,  565 

in  man,  565 

extensive  destruction  of  alveolar  process  in  region  of  man- 
dibular incisors  in,  552,  553 
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Periodontitis,  general,  chronic,  final  stage,  falling  out  of  teeth  in,  531,  532 
formation  of  calculus  around  necks  of  teeth  in,  535 

of  nodular  masses  of  bone  on  outside  of  alveolar  process 
in,  533,  534 

of  pockets  round  teeth  in,  533 
fragility  of  teeth  in,  538,  539 
haemorrhage  from  gums  in,  547 

implication  of  bone  in,  microscopical  appearances,  544,  545,  546 
in  animals,  539,  540,  555 

changes  in  bone  same  as  in  man,  539 
greater  deposits  of  calculus  in  teeth  than  in  man,  540 
in  cats,  557,  558 
in  dogs,  patho-histology,  544 
in  horse,  origin,  557,  565 

in  skulls  of  Londoners  of  sixteenth  and  seventeenth  centuries, 
565  (footnote) 
in  wild  animals,  558 
initial  lesion  in  man,  564 

loss  of  function  of  teeth  as  factor  in  spread  of,  560 
masses  of  adventitious  tissue  in  clefts  between  roots  of  molars 
in,  536 

morbid  anatomy,  526 

in  advanced  case,  529,  530 
microscopical  investigation  of  tissues  in,  542,  543 
■odour  of  breath  in,  547 
pathology,  555 

points  of  origin  in  mouth-breathers  and  non-mouth-breathers, 
559 

prevention,  by  promotion  of  nasal  respiration,  566 
rarefaction  of  bone  limited  to  alveolar  margins  in,  532 
j-arefying  osteitis  around  roots  of  maxillary  molar  in,  550,  551 
in,  529 

degree  of,  how  gauged,  536 
reaction  of  tissues  to,  564 
resistance  of  osseous  tissue  to  inroads  of,  559 
sequelae,  554 

spirochsetes  associated  with,  562 
spread  in  maxilla  greater  than  in  mandible,  536 
of  in  severe  cases,  548 
without  consciousness  of  patient,  548 
swallowing  of  discharge  from  mouth,  ill  results  following,  564 
synonyms,  524  * ' 

teeth  from  cases  of,  showing  translucent  areas,  539 
treatment,  566 

by  extraction  of  teeth,  573,  574 
by  ionic  medication,  575,  576 
by  vaccines,  569 
cases  favourable  for,  572 

unfavourable  for,  572,  573 
general,  569 
local,  567 

local  acute,  diagnosis,  476 

due  to  bacterial  toxins,  treatment,  476 
to  strong  chemical  agents,  471 

termination,  471 
to  toxic  products  of  bacteria,  471 
termination,  471 
extraction  of  teeth  in,  476,  477 
formation  of  pus  in,  472 
involvement  of  skin  in,  476 
morbid  anatomy  and  pathology,  471-475 
signs  and  symptoms,  475 
treatment,  general,  477 
local,  476 

chronic,  causes,  477,  478 

commencing  at  gingival  margin,  '198 
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Periodontitis,  local,  chronic,  commencing  at  gingival  margin,  morbid 
anatomy  and  pathology,  499 

with  destruction  of  dental  tissue  and  formation 
of  cavities,  501,  502 

diagnosis,  503 

in  region  of  premolars  and  molars,  499 
involving  two  teeth,  479,  480 
morbid  anatomy  and  pathology,  478 
question  of  extraction  of  teeth  in,  495 
signs  and  symptoms,  502,  503 
sinuses  in,  treatment,  495 
streptothrix  infection  in,  496 
treatment,  495,  503 

proliferative,  478  ^ 

signs  and  symptoms,  494 
rarefying,  481 

absorption  of  teeth  in,  482 

margin  of  tooth  showing  Howship’s  lacunee  in,  481 
passing  into  stage  of  proliferation,  482 
septic,  followed  by  necrosis  of  jaw,  797 

suppurative  acute,  arising  in  connection  with  teeth  from  living  pulps, 
474,  475 

mandibular,  forms  of  spreading  infection  set  up  by,  473,  474 
chronic,  483 

accompanied  by  sinus,  signs  and  symptoms,  494 
bacteriology,  493 

dento-alveolar  abscess  in,  488,  489 
destruction  of  bone  in,  484,  485,  486 

in  connection  with  right  canine  in,  489 
. in,  skiagrams  showing,  485,  486 

followed  by  rare  form  of  abscess  in  jaws,  492,  493 
fracture  of  maxillary  incisors  in,  486,  487 
in  mandible,  484,  485,  490,  491 
in  maxilla,  486,  487,  488,  489 
palatal  abscesses  in,  488 

followed  by  septic  tonsillitis. leading  to  general  infection,  684 
treatment,  476 

by  opening  abscess,  477 

Periostitis,  orbital,  due  to  infection  from  maxillary  molars  and  premolars, 
473 

of  dental  origin,  674 
Phagocytosis,  278 

protection  of  oral  cavity  against  pathogenic  organisms  by,  610 
animal  experiments  proving,  610 

Pharynx,  foreign  body  impacted  in,  during  extraction  under  anaesthetics,  752 
Phenolsulphonic  acid,  cleansing  pulp  canals  with,  467 
introduction  into  small  root  canals,  463 
Phosphates,  protective  action  on  teeth,  612 
Phosphoric  acid,  progress  of  caries  retarded  by,  415 
Phosphorus  causing  necrosis  of  jaw,  802 

poisoning,  necrosis  of  jaw  in,  symptoms,  803 
prognosis,  804 

Photophobia  in  dentition,  25 

Phthisis,  thrush  occurring  in,  fatal  termination  of,  596 
Pianoforte  wire  for  regulating  teeth,  169  . 

method  of  tinning  to  prevent  oxidization,  169 
methods  of  application,  169,  170,  171,  174 
Pickerill,  H.  P,,  micro-organisms  found  in  mouth  post  mortem  in  case  of 
endocarditis,  684 

Pierce,  C.  N.,  chorea  due  to  dental  irritation,  696 
Pigmentation  of  teeth  accompanying  caries,  331 
Pink  spots  on  teeth,  449,  450,  451 

Pipette  for  collection  of  pus  for  bacteriological  examination,  303 
Plastic  fillings,  393 

Plate  for  holding  second  molars  in  position,  209 

pushing  outwards  and  rotating  lateral  incisors,  170 
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Plates  for  regulating  teeth,  167,  168 

occlusion  of  lower  incisors  with,  169 
Pneumococcus,  association  with  periodontal  disease,  563 
in  dento- alveolar  abscess,  494 
infection,  lesions  arising  from,  290 
Pneumonia,  acute,  effect  of  oral  sepsis  on  course  of,  690,  691 
following  prolonged  etherization,  676 
lobar,  following  pneumococcus  infection,  290 
Point  of  delivery  in  movement  of  teeth  by  mechanical  means,  167 
method  of  obtaining  with  fixed  apparatus,  173 
Poison  fangs  in  snakes,  manner  of  provision  of  poison  for,  17 
Poisons,  bacterial,  causing  necrosis  of  jaw,  797 
Polynesia,  Eastern,  inhabitants  of,  caries  rare  among,  320 
Polypus  of  gum,  appearances,  588 
causes,  588 
diagnosis,  588 
treatment,  588 

Poppyheads,  decoction  of,  application  in  eruption  of  third  mandibular 
molar,  27  - 

Porcelain  inlays  in  tooth  filling,  397 
rotation  method,  398 

Potash,  chlorate  of,  in  aphthous  stomatitis,  598 
in  ulcerative  stomatitis,  592 
Potassium  and  sodium,  application  to  septic  roots,  467 
iodide  of,  in  necrosis  of  jaw,  806 

internal  administration  in  streptothrix  infection,  498 
sulphocyanate,  relation  to  caries,  613 
sulphocyanide  of,  relation  of,  to  caries,  363 
Potatoes,  effect  of,  on  caries,  369 
Poverty,  good  effect  of,  on  children’s  teeth,  365 
Pregnancy,  effect  of,  on  caries,  364 
extraction  of  teeth  during,  711 
Prehistoric  times,  diminution  in  size  of  teeth  in,  130 
Premaxilla  and  maxilla,  suture  between,  growth  of  bone  at,  102,  103 
cleft  palate  involving,  effect  on  position  of  incisors  and  canine,  131 
development,  102 

growth  of,  influence  of  nasal  function  on,  -107 
incomplete  growth  of,  results,  242 
due  to  adenoids,  242 

Premaxillse,  defective  growth  of,  causing  inferior  protrusion,  261 
how  inhibited,  154 

Premolar,  extraction  on  one  side  and  of  lateral  incisor  on  other  in  case  of 
crowding  of  anterior  maxillary  teeth,  230-232 
first,  and  maxillary  canine,  transposition,  191 

extraction,  in  general  crowding  of  teeth,  206,  207 
unerupted,  extraction  to  relieve  crowded  teeth,  211,  212 
extraction  to  relieve  crowded  teeth,  anaesthetic  for,  211 
forceps  for,  211 

mandibular,  first,  with  channel  between  pulp  and  periodontal  membrane, 
452 

misplacement  associated  with  persistence  of  second  deciduous  molar,  190 
maxillary,  complete  displacement  of,  115 
complete  displacement,  explanation,  115 

more  common  in  monkeys  than  in  man,  115 
dentine  of,  replacement  by  bone,  453,  454 
retraction  of  one  on  each  side  in  superior  protrusion,  251 
second,  extraction  in  general  crowding  of  teeth,  207 
to  relieve  crowded  teeth,  211 

Premolars  and  canines,  eruption,  treatment  of  crowded  teeth  after,  214-224 
; eruption  of , treatment  of  crowding  .of  teeth  before,  208-214 
and  deciduous  molars,  size  compared,  103 
and  molars,  chronic  local  periodontitis  in  region  of,  499 

approximal  cavities  in,  method  of  gold  filling  of,  405 
caries  in,  325 
defects  of,  98 
dislocation  of,  310 
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!Premolars,  displacement,  complete,  from  arch,  rare,  191 
resulting  from  crowding  of  teeth,  221 
extraction  of,  714 

early,  in  relief  of  crowded  mouth,  advantages,  214 
first,  removal  upon  eruption  of  canines,  211,  213' 

unerupted,  extraction  in  superior  protrusion,  248 
irregularly  placed,  extraction,  190 
mandibular,  displacement  of,  121 
embedded  in  bone,  121 
extraction  of,  722 

liability  of  first  and  second,  to  caries  compared,  325 
misplaced,  extraction  of,  733 

maxillary,  and  first  and  second  molars,  eruption  externaloto  arch  of 
lower  teeth,  117 
caries  in,  325 

misplaced,  extraction  of,  732 

second,  extraction  in  case  of  crowding  and  irregularity  of  upper 
front  teeth,  228,  229 
position,  abnormalities  in,  190 
retraction,  in  superior  protrusion,  plate  for,  251 
plate  for,  172 

roots  of,  bone  destruction  around,  in  chronic  suppurative  periodontitis, 
490 

extensive  destruction  of  bone  around,  489,  490 
rotation,  complete,  191 

second,  extraction,  indications  for,  in  crowding,  227 

upper,  extraction  where  mandibular  first  molars  have  been  removed, 
226,  227 

Pressure  anaesthesia,  extirpation  of  pulp,  with  aid  of,  465 
Progeria,  condition  of  jaws  and  teeth  in,  157,  158,  159 
skeletal  changes  in,  157 

“ Protagulin,”  in  treatment  of  persistent  haemorrhage  after  tooth  extraction, 
748 

Proteids  in  dental  cysts,  516 
in  relation  to  caries,  351 
Protozoa,  oral,  285 
Pterygoid  muscles,  function,  106 
processes,  208 

relation  of  maxilla  to,  drawing  illustrating,  104 
Pterygoids,  external,  outward  direction  of,  105,  106 

internal,  close  relation  of  levatores  and  tensores  palati  with,  105,  106 
Ptervgo-maxillary  ligament,  ossification  of,  closure  of  jaw  due  to,  treatment, 
850 

ossification  of,  causing  immobility  of  jaw,  849 
Ptyalin,  protective  action  on  teeth,  613 
Pulp  and  periodontal  membrane,  channel  between,  452 
and  pulp  canals,  operations  connected  with,  456 

references  to,  470 
when  pulp  is  dead,  466 
where  pulp  is  exposed  and  living,  456 
calcareous  deposits  of,  446 
canals,  cleansing  of,  method,  467 

direction  of,  method  of  ascertaining,  468 
enlargement  with  reamers,  467 
relation  of,  to  surfaces  of  teeth,  381 
removal  of  contents  of,  466 
sterilization,  best  dressing  for,  466 
treatment  of,  employment  of  root  drills  in,  468 
with  antiseptic  solution,  466 

cavities,  deep,  floor  of,  covering  with  layer  of  non-conducting  material, 
456 

insertion  of  filling  material  in,  how  to  avoid  shifting  of  dressing,  457, 
458 

septic,  complicated  by  abscess  around  apex  of  tooth,  468 
complicated  by  acute  periodontitis,  treatment,  467,  468 
by  sinus  on  gum,  468 
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Pulp,  changes  in,  in  teeth  showing  abrasion,  419 
devitalization  of,  457 

application  of  arsenious  acid  in,  457 
diseases  of,  references  to,  454 
effect  of  caries  on,  347 

exposed  and  living,  capping  of,  method,  456 

methods  of  treatment,  comparative  value,  465  -- 

extirpation  of,  periodontitis  following,  465 

under  regional  and  infiltration  anaesthesia,  465 
with  aid  of  pressure  anaesthesia,  465 
extractor,  fracture  of,  459 

fatty  degeneration  of,  microscopical  appearances,  446 
treatment,  446 

free  exposure,  in  devitalization,  457 
mummification,  cases  suitable  for,  464,  465 
in  twisted  and  tortuous  root  canals,  464 
pathological  conditions,  exceptional,  449 
power  of  recovery  from  injury  in,  431 
removal  of,  method,  459 

preliminaries  to,  458,  459 
suppuration  of,  early  stages,  431,  432 

suppurated,  removal  in  case  of  injury  of  teeth  from  concussion,  309 
tissue,  live,  removal  after'destruction,  459 

small  piece  of,  distinction  from  large  apical  foramen,  459,  460 
vessels,  and  vessels  external  to  tooth  germ  in  embryo,  anastomoses 
between,  452 

Pulpitis,  acute,  bacterial  origin  of,  280 
bacteriology,  431 
causes,  430 

differences  of,  from  acute  periodontitis,  434 
morbid  anatomy  and  pathology,  430 
symptoms,  434 
treatment,  435 

chronic,  morbid  anatomy  and  pathology,  435 
symptoms,  442 
treatment,  443 

following  rotation  of  tooth,  186 

Pulps,  living,  teeth  with,  acute  suppurative  periodontitis  arising  in  connec- 
tion with,  474,  475 

“ Pumice-stone  ” deposit  found  in  sequestra  from  mandible  in  phosphorus 
poisoning,  803 

Purpura  hsemorrhagica,  treatment,  601 
Pus,  collection  for  bacteriological  examination,  303 
pipette  for,  303 

from  patient’s  mouth,  for  vaccine  treatment  in  periodontal  disease, 
569 

formation  in  acute  periodontitis,  472 

methods  of  determination  of  presence  of,  in  suppuration  of  maxillary 
sinus,  811 

removal,  in  suppurative  periodontitis,  476 
Pyorrhoea  alveolaris.  See  Periodontitis,  general,  chronic 
Pyrozone,  ethereal  solution  of,  in  parasitic  stomatitis,  case,  597 

Races,  highly  civilized,  absence  of  third  molars  common  in,  54 
Rachitis,  retarded  eruption  of  teeth  in  children  suffering  from,  28 
Ramus  and  angle  (region  of),  fracture  of,  case,  791 
displacement  of  mandibular  molars  into,  124,  125 
fractures  of,  accompanied  by  much  swelling,  766 
due  to  great  violence,  760 

right,  displacement  of  third  left  mandibular  molar  high  in,  125,  126 
severe  comminuted  fracture  of,  case,  794-796 
two  cone-shaped  supernumerary  teeth  embedded  in,  125 
Ranula,  diagnosis  of  salivary  calculus  from,  614 
Ray  ftingus,  rare  cause  of  human  streptothrix  infection,  498 
Reamers,  enlargement  of  pulp  canals  with,  467 
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Rectus  muscle,  internal,  spasmodic  contraction  of,  due  to  reflex  dental 
irritation,  699 

Regulating  apparatus,  fixed,  method  of  obtaining  point  of  delivery  with,  17S 
various  forms  of,  172-177 

Regulation  plate,  application  of  mouth-wash  before  inserting,  180 
pressure  on  gums,  result,  180 
plates,  special  types  of,  170-172 
Resins,  various,  solutions  of,  in  tooth  filling,  397 
Respiration,  nasal,  essential  for  full  growth  of  palate,  107,  154 
improved  by  expansion  of  constricted  arch,  208 
promotion  of,  162 

in  prevention  of  periodontal  disease,  566 
Respiratory  tract,  pneumococcal  infection  of,  290 
Retention  plate  for  retraction  of  premolars  in  superior  protrusion,  251 

plates,  vulcanite,  insertion  after  treatment  by  expansion  of  crowding 
of  teeth,  234 

Rheumatic  fever,  relapses  in  patients  with  oral  sepis,  681 

with  oral  sepsis  followed  by  arthritis  due  to  infection  from  mouth,  681 
Rheumatism,  chronic  and  muscular,  arising  from  absorption  of  abnormal 
oro-gastro-intestinal  products,  678 
origin,  679 
muscular,  284 

Rheumatoid  arthritis.  See  Arthritis^  chronic,  infective,  rheumatoid 
Rickets  and  adenoids  combined,  producing  open  bite,  269 
and  cementomes,  relation  between,  633 
and  fibrous  odontomes,  relation  between,  632 

deformities  resulting  from  adenoids,  more  pronounced  in  presence  of,  156- 
Riggs’  disease.  See  Periodontitis,  general  chronic 

Rocky  Mountains,  hypoplasia  of  enamel  (“mottled  teeth”)  occurring  in 
areas  of,  96 

Rodent  ulceration  of  tongue,  854 

Rolleston,  relapses  of  rheumatic  fever  in  patients  with  oral  sepis,  681 
Rollinson- Whitaker,  neuralgia  major,  663 

Romans,  ancient,  and  modern  inhabitants  of  Southern  Italy,  size  of  maxillge- 
in,  compared,  130 

Romer,  specimens  of  granulomes  described  by,  509 
Root  canals,  difficult,  treatment,  462 

enlargement  of,  use  of  drills  in,  461 

fillings  for,  461 

small,  treatment  of,  462 

treatment  and  preparation  preparatory  to  filling,  460 
employment  of  coagulants  in,  460 
twisted  and  tortuous,  mummification  of  pulp  in,  463,  464 
drills,  employment  in  treatment  of  pulp  canals,  468 
fracture  of,  causes,  468 
fractured,  removal,  469 
Roots  of,  dental  cyst  in  contact  with,  516 
directions  of,  examination  for,  163,  218 
embedded,  removal  of,  735 

septic,  application  of  sodium  and  potassium  to,  467 
variations  in  number  and  in  direction  of,  65 
Rubber  bands  for  regulating  teeth,  169 

dam,  application  in  clearing  out  pulp  canals,  466 

Saccharomyces  albicans,  parasitic  stomatitis  due  to,  596 
mycoderma  invading  teeth  after  death,  346 
Saliva,  alkalinity  of,  and  caries,  relation  between,  363 

application  to  wounds  in  treatment  of  snake-bites  by  snake-charmers,. 
609,  610 

bactericidal  properties,  607 

constitution  of,  probable  influence  of,  in  production  of  caries,  362 
equine,  strong  alkalinity  of,  363 

increased  flow  of,  in  approaching  eruption  of  teeth  in  man,  17 
meat  and  bread,  mixture  of,  in  artificial  production  of  caries,  354 
mixed,  chemiotactile  properties,  610 

animal  experiments  proving,  610 
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Saliva,  mixed,  solid  constituents  of,  inorganic,  603 
of,  organic,  603 

physical  characters  and  composition  of,  603 

plan  for  obtaining,  604 

references  to,  616 

relation  to  caries,  612 

relative  amount  of  acid  formed  in,  609 

secretion,  normal,  conditions,  604 

specific  gravity  of,  603 

strong  flow  of,  effect  of,  in  prevention  of  caries,  362 
Salivary  corpuscles,  main  source  of,  526 
glands,  lymphoid  degenferation  of,  615 
secretion,  adaptation  of,  to  diet,  607 
Salter,  paralysis  of  arm  due  to  reflex  dental  irritation,  697 
pink  spots  on  mandibular  molar,  451 
Sanarelli,  human  saliva,  607 

Sandwich  Islanders,  prevalence  of  caries  among,  320 
Saprophytes,  agency  in  production  of  caries,  298 
in  food  pockets,  280 

Sarcoma  and  carcinoma  of  maxillary  sinus,  diagnosis  between,  843 
following  hypertrophy  of  gums,  580 
of  alveolar  process,  diagnosis,  844 
of  jaw,  endosteal,  macroscopical  appearances,  837 
periosteal,  macroscopical  appearances,  836 
round-celled,  microscopical  appearances,  837 
spindle-celled,  microscopical  appearances,  838 
of  palate,  diagnosis,  845 
of  tongue,  854 

Scarlet  fever,  effect  of  oral  sepsis  on  course  of,  690 

injuries  to  deciduous  teeth  causing  necrosis  of  jaw  in,  801 
necrosis  of  jaw,  common  sequela  of,  800 
high  mortality  of,  801 
Screaming  attacks,  violent  in  dentition,  25 

Schreier,  application  of  potassium  and  sodium  to  septic  roots,  467 
Screw  for  moving  teeth,  168 
in  extraction  of  teeth,  704 
method  of  using  for  extraction  of  roots,  710 
Screws,  use  of,  for  retaining  dentine  fillings,  391 
Scurvy,  effect  of,  on  gums,  601 
Senile  atrophy  of  teeth,  443 

miscroscopical  appearances,  444 
Sepsis,  chronic,  in  partially  erupted  teeth;  35 
control  of,  in  fractures  of  mandible,  770 
dental,  and  intestinal  stasis,  connection  between,  282 
diseases  arising  from,  treatment,  282 
gastro-intestinal,  and  osteo-arthritis,  682 
long  continued,  causing  changes  in  misplaced  teeth,  38 
oral,  as  source  of  diseases  of  eye,  686 

chronic  colitis  due  to,  causing  chronic  constipation,  691 
deficient  lactation  due  to,  688,  689 
definition  and  nature  of,  691 
diseases,  arising  from,  669 
diseases  arising  from,  references  to,- 692,  693 
effect  on  course  of  fevers  and  acute  infectious  diseases,  690,  691 
in  children,  removal  of  carious  teeth  in  prevention  of,  654 
in  relation  to  gastro-intestinal  affections,  676. 
infected  state  of  ileum  in  cases  of,  677 
production  of  gastritis  by,  678 
relapses  of  rheumatic  fever  in  patients  with,  681 
relation  to  arthritis  deformans,  683 
removal  of,  allays  irregular  heart,  683 
in  gunshot  injuries  of  jaw,  785 

success  of  early  treatment  of  in  comminuted  fracture  of  ramus,  case 
illustrating,  794-796 
Septicaemia,  production  of,  283 
Sera,  anti-bacterial,  278 
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Serums,  treatment  by,  306 

Shropshire,  County  of,  children  with  sound  and  carious  teeth  compared,  322 
Silver,  nitrate  of,  application  in  chronic  local  periodontitis,  603 
in  hypersensitive  dentine  in  process  of  filling,  389 
in  local  treatment  of  carious  teeth  in  children,  656 
progress  of  caries  retarded  by,  415 
stains  on  teeth  due  to,  621 

Sinuses,  in  chronic  local  periodontitis,  treatment,  495 

Skiagrams,  estimation  of  bone  destruction  in  periodontal  disease  by  means  of, 
549,  550,  551 

in  suspected  fracture  of  mandible,  difficulties  of  taking,  760 
necessity  for,  in  misplaced  teeth,  735 
use  of,  in  cases  of  suspected  fractures,  760 
Skin,  involvement  in  acute  local  periodontitis,  476 
sterilization  of,  304 

Skull  and  chin  cap,  wearing  of,  in  cure  of  inferior  protrusion  due  to  habit, 
264,  265 

and  mandible  splint,  770 

excessive  moulding  of,  during  birth  causing  asymmetry  of  dental  arch, 
132,  133 

Sleeplessness  in  dentition,  24 
Smokers,  heavy,  leucoplakia  in,  599 

Snake-bites,  treatment  by  application  of  saliva  to  wounds  by  snake-charmers, 
609,  610 

Snakes,  venomous,  eruption  of  teeth  in,  17 

Socket,  persistent  haemorrhage  from,  after  tooth  extraction,  treatment  of,  717 
Sodium  and  potassium  application  to  septic  roots,  467 
peroxide,  introduction  into  pulp  canals,  466 
small  root-canals,  463 

Soft  tissues,  sloughing  of,  following  pressure  of  regulation  plate  on  gums,  180 
Spasmus  nutans,  relation  of,  to  dentition,  25 
Spirilla,  definition  of,  286 
Spirochcsta  buccalis,  295,  296 
dentium,  295 

characters,  295 
sub-groups  comprised  in , 295 

of,  resemblance  to  spirochaete  of  syphilis,  295 
pallida,  presence  of,  in  dental  follicles,  in  syphilitic  subjects,  87 
refringens,  295 
vincenti,  characters,  296 
staining  for,  300 

Spirochaete  in  dento-alveolar  abscess  with  foetid  pus,  494 
Spirochaetes  associated  with  periodontal  disease,  562 
characters,  294,  295 
inhabiting  mouth,  285  , 

Splint,  Gunning’s,  774 

for  immobilization  of  fragments  in  fractures  of  mandible,  774 
metal  cap,  for  immobilization  of  fragments  in  mandible  fractures,  772 
plate  for  retention  of  second  permanent  molars  in  position  in  superior 
protrusion,  250,  251 

stretching,  in  mal-union  of  fractures  of  mandible,  780 
Splints  (skull  and  mandibular),  use  of,  in  fractures  of  mandible,  780 
temporary  rest,  in  fractures  of  mandible,  771 

wire  interdental,  for  immobilization  of  fragments  in  mandible  fractures, 
772 

Spokes,  S.,  defects  of  premolars,  98 

hereditary  hypoplasia  of  teeth,  96,  97 
Stains  on  teeth,  ^9 

removal,  621 

Staphylococcus,  abscess  formation  due  to,  290 
albus,  289 

association  with  periodontal  disease,  563 
aureus,  289 
citreus,  289 

in  dento-alveolar  abscess,  494 
Steel  instruments,  sterilization  of,  304 
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Steno’s  duct,  ascending  infection  of,  cause  of  secondary  parotitis,  616 
“ Stent  ” composition  for  impressions  of  teeth,  773 

Sternomastoid,  spasm  of  (wry-neck),  due  to  reflex  dental  irritation,  697 
Stomatitis,  aphthous,  bacteriology,  598 
signs  and  symptoms,  598 
treatment,  598 
catarrhal,  588 

symptoms,  589 
treatment,  589 
chronic  neurotic,  698 

symptoms,  699 
treatment,  599 

worry  predisposing  cause  of,  599 
gangrenous,  bacteriology,  594 

followed  by  necrosis  of  jaw,  799 
following  exanthematous  fevers,  593 
mortality,  593 
treatment,  595 
mercurial,  589 

and  hypoplastic  teeth,  association  between,  93,  94 
treatment,  general,  590 
local,  590 

parasitic,  due  to  Saccharomyces  albicans  (thrush),  596 
due  to  Aspergillus  nigrescens,  597 
case,  597 

See  Thrush 

simple,  in  dentition,  26 
ulcerative,  bacteriology,  591 

frequent  occurrence  of,  in  children,  591 
in  dentition,  26 
prognosis,  595 
signs  and  symptoms,  592 
treatment,  592 
Strabismus,  paralytic,  700 

Streptococcal  infection,  bacteriological  diagnosis,  300 
Streptococcus,  association  with  periodontal  disease,  563 
brevis,  298 

in  dento-aveolar  abscess,  494 
longus,  300 

survival  in  ileum,  282 
pyogenes,  287,  298 
staining  for,  300 

salivarius  or  fcecalis,  causal  agent  in  chronic  infective  arthritis,  681 
sarcince,  298 

serum,  treatment  by,  306 
Streptothricese,  292 

Streptothrix  buccalis,  associated  with  organisms  from  carious  dentine,  349 
infection,  diagnosis  from  necrosis  of  jaw,  497 
tubercle,  497 

in  chronic  local  periodontitis,  496 
clinical  features,  496 
diagnosis,  496 
method  of,  498 
pathology,  498 
prognosis,  498 
treatment,  498 

Streptothrix,  inhabiting  mouth,  285 

present  in  dento-alveolar  abscess,  493 
Sub-gingival  deposits,  618 

Sub-maxillary  region,  tumours  in,  affecting  closure  of  javv,  849 
Sugar  and  caries,  intimate  relation  between,  368 
deleterious  effect  of,  on  teeth,  369 
relation  to  caries,  350,  351 

Sulphuric  acid,  introduction  into  small  root  canals,  462,  463 
Superior  protrusion,  abnormal  forward  occlusion  in,  239 
crowding  of  teeth  in,  240,  241 
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Superior  protrusion,  deficient  growth  of  maxilla  in,  due  to  adenoids,  240 
etiology,  238 
groups  of,  238-247 
pathology,  238 
relapse,  prevention,  260 
specimens  of  and  models  showing,  239-246 
skull  showing,  245 
wedge-shaped  incisors  in,  242 

with  impingement  of  lower  incisors  on  cingula  of  upper  incisors, 
treatment,  256-260 

without  impingement  of  lower  incisors  on  cingula  of  upper  incisors, 
complicated  by  tilting  of  laterals,  treatment,  255,  256 
excessive  extraction  of  teeth  in,  252 
illustrations  of  cases  before  and  after  treatment,  248-250 
treatment,  247-256 
treatment  at  early  stage,  250 
treatment  by  “jumping  the  bite,”  253 
by  inter-maxillary  traction,  253,  254 
Sweets,  role  of,  in  spread  of  caries,  376 

Synovitis,  chronic,  of  knee,  complicated  by  periodontal  disease,  680 
Syphilis,  characteristic  deformity  of  teeth  produced  by,  85 
effect  of,  on  fracture  of  mandible,  779 
gums  and  oral  mucous  membrane  affected  by,  602 
necrosis  from,  in  tertiary  stage,  805 
retarded  eruption  of  teeth  in  children  with,  28 

spirochaste  of,  resemblance  of  sub-groups  of  SpirochcRta  dentlum  to,  295 
Syphilitic  ulceration  of  tongue,  853 

Tabes  dorsalis,  perforating  ulcers  of  mouth  in  patients  suffering  from,  601 
Talbot,  E.  S. , comparison  of  maxillae  of  early  Britons  and  modern  English- 
men, 129,  130 

patho- histology  of  periodontal  disease  in  series  of  dogs,  544 
Talbot’s  coil,  173,  174 

Tannic  acid,  application  to  gums  in  gingivitis,  584 

to  pockets  round  teeth  in  periodontal  disease,  567  : 

Targett,  J.  H.,  endosteal  fibroma  of  mandible,  818 
Tasmanian  races,  prevalence  of  caries  among,  320 

Taylor,  F.  E.,  classification  of  organisms  associated  with  periodontal 
disease,  562 

Teat  and  nipple,  action  on  palate  in  infant  feeding  compared,  149 
Teeth,  absorption,  in  rarefying  periodontitis,  482 
after  death  invaded  by  fungus,  346 
anatomy  of,  707 
anomalous,  cases,  77,  78,  80,  82 
anterior,  approximal  gold  fillings  in,  406 
crowding  of,  skull  showing,  193-195 

starting  point  of  periodontal  disease  in  mouth-breathers,  559 
application  of  pressure  to,  179 

approximal  surfaces  of,  caries  commencing  on,  327 
changes  in  periodontal  disease,  536 
carious,  chemical  changes  in,  334 

resulting  in  functionless  mouth,  651 
cleansing  of,  in  prevention  of  caries,  377 
congenital  absence  of,  sole  means  of  determining,  54 
crowded 'arrangement  of,  in  slight  degree,  cause  of,  127 

in  slight  degree,  especially  marked  in  breeds  of  dogs,  127 
crowding  of,  complicated  by  disease  of  central  incisor,  treatment,  214,  215 
general,  192 

complicated  by  caries,  201 
factors  determining,  192 

involving  malposition  of  several,  treatment,  224 

main  cause  of,  201 

risk  of  chronic  periodontitis  in,  201 

treatment,  before  eruption  of  premolars  and  canines  where  first 
permanent  molars  are  savable,  211-214 
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Teeth,  crowding  of,  general,  treatment,  before  eruption  of  premolars  and 
canines  where  first  permanent  molars  are  unsavable,  208,  209,  210 
by  combination  of  extraction  with  expansion,  207 
by  expansion,  202,  case  of,  232-235 

by  expansion,  case  of,  comparative  measurements  after,  235 
by  extraction,  201,  206,  207 

by  mechanical  methods,  when  contra-indicated,  201 
choice  of  method,  201 
in  children,  with  adenoids,  151,  152,  153 
resulting  in  displacement  of  canine  external  or  internal  to  arch,  219, 
220,  221 

of  mandibular  canines,  223,  224 
of  mandibular  incisor,  222 
of  premolars,  treatment,  221 
in  exclusion  of  laterals  from  arch,  217-220 
in  protrusion  of  central  incisor,  treatment,  216 
treatment  after  eruption  of  premolars  and  canines,  214-224 
where  first  permanent  molars  are  savable,  results,  212-214 
deciduous,  absence  of,  or  excess  in  number,  57 
absorption  of,’  18 
calcification,  1 

at  various  age-periods,  10,  11 
carious,  necessity  of  removal  of,  in  children,  653 
eruption,  2,  17 
extraction  of,  712,  728 
position  normal,  100 

undergoing  absorption,  changes  in  pulp  of,  20 
replacement  by  permanent,  103 
in  mandible,  105 

supernumerary,  followed  by  supernumerary  teeth  in  permane 
series,  52 
variations  in,  75 

defective  formation  of,  references  to,  99 
defects  in,  due  to  local  causes,  98 

in,  produced  by  general  causes,  85 
deficiency  in  number,  53,  54 
deposits  on,  617 

destruction  of,  references  to,  428 
development  in  bony  crypts,  14,  15 
displacement  of,  extreme,  109 

internal  or  external  to  arch,  treatment,  184 
effect  of  mucin  on,  613 
erupted,  dislocation  of,  309 
erupting,  in  man,  symptoms  of,  17 

eruption  of,  effect  of  growth  of  maxillary  antrum  on,  104 
failure  in,  pathological  changes  in,  36 
impeded,  35 
in  man,  cause  of,  15 

before  birth,  extreme  rarity  of,  18 
order  and  date  of,  17,  18 

order  of,  factor  in  determining  character  of  irregularity,  192 
partial,  31 

chronic  sepsis  in,  34 
process  of,  10 
in  dogfish,  12 
in  man,  13,  14,  16 
(retarded),  28 

examination,  points  in  connection  with,  163 
extracted,  examination  of  roots  for  infective  organisms,  302,  303 
extensive  loss  of  tissue  of,  in  spontaneous  arrest  of  caries,  353 
extraction  of.  See  Extraction  of  teeth 

falliog  out  of,  in  final  stage  of  chronic  general  periodontitis,  531,  532 

forces  employed  for  moving,  168 

fractured,  union  of,  315-318 

fragility  in  periodontal  disease,  538,  539 

from  cases  of  periodontal  disease  showing  translucent  areas,  539 
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Teeth,  hypoplastic,  etiology  of,  93 

frequency  of,  in  lower  classes,  93 
microscopical  appearances,  91 
principal  teeth  afiected,  91 
varieties  of,  89 

individual,  frequency  of  caries  in,  325 
position  of,  abnormalities  in,  182 
retarded  eruption  of,  31 
influence  on  growth  of  jaws,  106 
injuries  from  concussion,  308 

involuntary  grinding  of,  in  gouty  or  rheumatic  patients,  427 
loss  of  function  as  factor  in  spread  of  periodontal  disease,  560 
lower,  arch  of,  eruption  of  maxillary  premolars  and  of  first  and  second 
molars  external  to, *117 

hooking  of  fingers  over,  causing  inferior  protrusion,  260 
mandibular,  crowding,  196,  197,  198,  199,  200 
misplaced,  extraction  of,  733 
permanent,  variations  in  shape,  65 
maxillary,  anterior,  crowding,  case  of,  treatment,  230-232 
crowding,  general,  196-199,  200 
in  superior  protrusion,  240,  241 

marked  crowding,  treatment  by  removal  of  mandibular  first  molars, 
227,  228 

multiple  irregularities  in  position  of,  118 
overlapping  mandibular,  100,  101 
permanent,  developing,  normal  arrangement,  144 
variations  in  shape,  65* 
mechanical  movement,  167 

changes  in  tissues  produced  by,  I77,  178,  179 
complications  and  sequelae,  179 
point  of  delivery  in,  167 

misplaced,  changes  occurring  in,  result  of  long-continued  sepsis,  38 
extraction  of,  729 

movement  by  regulating  appliances,  167,  168 
necrosis  of,  506 

occlusion,  abnormal,  associated  with  difficult  face  presentation,  136,  137 
in  relation  to  extraction,  163 
notation  used  in  referring  to,  101 

of  “ translucent  zone,”  resistance  to  advancing  caries  offered  by,  360 
permanent,  abnormal  position  in  crypts,  144 
absence  of  large  number  of,  cases,  54,  55,  56 
calcification  at  various  age -periods,  10,  11 
eruption,  7 
eruption  of,  20 

local  disturbances  accompanying,  27 
variation  of  time  of,  21 
excess  of,  in  number,  42 
formation,  4,  7,  9 
in  relation  to  deciduous,  in  jaws,  6 
position  of,  100,  101 
supernumerary,  position  of,  42 
pigmentation  of,  accompanying  caries,  331 
pink  spots  on,  449,  450,  451 

pockets  or  stagnation  areas  around,  in  periodontal  disease,  reduction  in 
size,  cleansing  and  irrigation,  567,  56B 
position  of,  abnormalities  in,  100-160 
due  to  acquired  causes,  131 
to  cicatrices,  141 
to  congenital  defects  of  jaw,  238 

to  defects  of  maxillary  bones  and  associated  parts,  130 
to  fractures  of  jaws,  139 

to  variation  of  jaw  development  in  relation  to  size 
of  teeth,  127 

in  progeria,  157,  158,  159 
inherited,  109 
post-natal,  137 


8q6  dental  surgery  AND  PATHOLOGY 

Teeth,  position  of,  post-natal,  due  to  direct  injury  of  face  or  jaws,  137 
references  to,  159-161 

relation  of  maxillary-premaxillary  suture  to,  142 
treatment,  general,  162 

mechanical  in  relation  to  age  and  sex,  167 

in  relation  to  facial  expression  and  type  of  face,  167 
in  relation  to  general  health  and  temperament,  166 
prophylactic,  162 
references  to,  181 
remedial,  163 
position  in  crypts,  192 
variability,  192 

in  mandible  at  six  years  of  age,  103 
in  maxilla  at  six  years  of  age,  102 

in  relation  to  one  another,  important  bearing  on  susceptibility 
of  to  caries,  361 
normal,  100 

in  jaws,  how  effected,  105 
protective  action  of  phosphates  on,  612 
of  ptyalin  on,  613 

pulpless,  discoloured,  methods  of  bleaching,  469 
treatment,  466 

reflex  irritation  from,  diseases  arising  from,- 694 
regulation,  by  mechanical  appliances,  Jackson’s  method,  175,  176 
by  removable  and  fixed  apparatus,  choice  between,  177 
by  surgical  methods,  180,  181 
retention  in  position,  after  regulation  plate  for,  172 
roots  of.  See  PooU 
rotation,  184 

septic,  as  primary  source  of  infection  in  endocarditis,  683 
causing  suppuration  of  maxillary  sinus,  809 

presence  of,  resulting  in  delayed  union  in  fractures  of  mandible,  778 
several,  abnormalities  in  position,  192 

size  of,  diminution  of,  diminution  in  lengths  of  jaws  not  associated 
with,  127 

in  pre-historic  times,  130  v 

progressive  diminution  in  modern  races,  130 
skiagrams  of,  when  useful,  166 

sound  and  carious,  proportion  in  children  of  Shropshire  compared,  322 
defective  deciduous  and  defective  permanent,  relative  ratio  per 
hundred  children,  322 
stains  on,  619 
supernumerary,  49 
conical,  49,  50,  52 

/ embedded  in  right  ramus,  125 

development,  site  of,  184 
irregularities  due  to,  109,  110 
origin  of,  53 

position  occupied  by,  50,  51 
removal  of,  182 
treatment,  53 
tuberculated,  49,  51 
unique  case  of,  46,  47 
surfaces  of,  relation  of  pulp  canals  to,  381 
syphilitic,  diagnosis  of,  88 
translucency  of,  in  caries,  329 

cause  of,  discussed,  330,  331 
“ travelling  ” of,  163,  164 
prevention,  165 
unerupted,  dislocation,  310 

upper,  retraction  in  superior  protrusion,  diagrams  illustrating,  252 
variations  in  number,  42 
in  size,  41 
in  structure,  57 

with. septic  pulp  cavities,  treatment,  how  to  secure  success  iu,  466 
Teething,  disorders  of,  treatment,  25 
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Teething,  general  disorders  traceable  to,  24,  25 
disturbance  during,  23 
local  condition  in  treatment,  26 
process  of,  disorders  associated  with,  23 
Temperature,  rise  of,  in  dentition,  24 

Temporo-mandibular  articulation,  dislocation  of,  during  extraction  of  teeth, 
743 

movements  of,  interference  with,  847 
Tensores  palati,  close  relation  with  internal  pterygoids,  105,  106 
Thar,  the,  compound  follicular  odontomes  in,  634 
Thrush,  fungus  producing,  285 
in  children,  symptoms,  596 
in  phthisis,  fatal  termination  of,  596  . 
treatment,  597 

Thumb-sucking  in  children,  cause  of  superior  protrusion,  239,  240,  241,  242 
effect  on  dental  arches,  139,  140 
open  bite  due  to,  268 
Tin,  use  of,  in  tooth  filling,  393 
Tissue,  loss  of,  in  fracture  of  molar  region,  case,  791 
Tissues  overlying  crown  of  tooth,  manner  of  removal  of,  15 
Tobacco-pipe  appearance  of  carious  dentine,  346 
Tomes,  C.  S.,  fungus  invading  teeth  after  death,  346 
purulent  discharge  from  both  parotid  glands,  615 
replacement  of  dentine  of  maxillary  premolar  by  bone,  453,  454 
Tongue,  actinomycosis  of,  854 
carcinoma  of,  852 

early  recognition  important,  854 
treatment,  854 

carcinomatous  ulceration  of,  854 

common  affections  of,  met  with  in  dental  practice,  851 

ichthyosis  of,  852 

influence  on  growth  of  jaws,  107 

pressure  of,  in  straightening  instanding  displaced  mandibular  incisor,  223 
rodent  ulceration  of,  854 
sarcoma  of,  854 

slipping  back  of,  during  extraction  under  anaesthetics,  751 
tuberculous  ulceration  of,  853 
ulcerations  of,  infective,  syphilitic,  853 
treatment,  853 
simple,  dental,  852 

treatment,  852 
dyspeptic,  853 

treatment,  853 

from  causes  other  than  teeth,  852 
wounds  of,  during  extraction  of  teeth,  745 
Tonsillitis,  interference  with  closure  of  jaws  from,  847 

septic,  preceded  by  suppurative  periodontitis,  and  followed  by  general 
infection,  684 

Tonsils,  crypts  of,  infection  from  oral  sepsis,  673 
infection  of,  due  to  pneumococcus,  290 
Tooth,  absence  of  important  diagnostic  sign  in  follicular  odontomes,  631 
apex,  perforation  in  operations  on  pulp,  treatment,  469 
brushes,  common  cause  of  abrasion,  417 
bud,  defects  of,  causing  abnormalities  of  teeth,  109 
cavities,  deep,  insertion  of  metallic  filling,  456 

extraction,  in  perforation  of  side  of  root,  in  operations  on  pulp,  469 
to  obtain  culture  for  vaccine  in  treatment  of  periodontal  disease,  569 
forcing  out  of  by  prop  or  mouth-opener,  during  extraction  under 
anaesthetics,  751 

germ,  pulp  vessels  and  vessels  external  to  in  embryo,  anastomosis 
between,  452 

replacement,  after  accidental  removal,  in  immediate  torsion,  185 
powders,  gritty,  use  of,  resulting  in  “ erosion,”  419 
rotation.  Angle’s  method,  174 

structure  of,  part  played  by,  in  relation  to  caries,  356 
supernumerary,  conical,  52 

57 
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Tooth,  supernumerary,  with  two  roots,  52 
torsion,  gradual  or  mechanical,  186 
immediate,  .184 

method  of,  performance,  185 
risks  of,  184,  185 

Torus  palatinus,  821,  823,  824,  845 
Toxaemia,  chronic,  how  produced,  283 
Toxins,  formation  of,  277 

Trachea,  passage  of  foreign  body  into,  during  extraction  under  anaesthetics, 
752 

Transillumination  as  method  of  determining  presence  of  pus  in  suppuration 
of  maxillary  sinus,  811 

Translucent  cements  in  tooth  filling,  methods  of,  413 
Trauma,  necrosis  of  jaw  following,  804 

resulting  in  suppuration  of  maxillary  sinus,  808 
Treponema  macrodentium,  295 
microdentium,  295 
mucosum,  295 

Treves,  Sir  F.,  arterial  angioma  of  palate,  827 

Trismus,  treatment  of,  744,  849,  850.  See  also  Jaws,  closure  of 

Tubercle  bacillus,  path  of  infection  by,  675 

Tubercle  bacilli,  staining  for,  300 

Tuberculin,  treatment  by,  306 

Tuberculosis,  bacteriological  diagnosis,  300 

diagnosis  of  streptothrix  infection  from,  497 
of  jaw  (necrosis),  804 

of  mucous  membrane  of  mouth,  rare  occurrence  of,  601 
Tuberculous  ulceration  of  tongue,  853 
Tumour,  definition  of,  622 

Turnbull,  A.,  traumatic  emphysema  following  tooth  extraction,  751 
Turner,  J.  G.,  abscess  in  jaws  following  suppurative  periodontitis,  493 
earliest  description  of  dental  cysts  by,  511 
Typhoid  fever,  effect  of  oral  sepsis  on  course  of,  691 

Ulcers,  perforatiiig,  of  mouth,  601 
Underhung  bite,  Inferior  protrusion 

Underwood,  A.  S.,  resolution  following  injury  to  pulp  tissue,  430 
Uterus-cervix,  mucus  secreted  by,  bactericidal  action,  609 

Vaccination,  effect  of,  on  caries,  363 
Vaccine  therapy  in  periodontal  disease,  569 
process  of,  278 
results,  305 

Vaccines,  administration  method  of,  305 
autogenous,  preparation  of,  304 

in  treatment  of  periodontal  disease,  preparation  and  dosage,  570 
value  discussed,  571 
stock  uses  of,  305 
treatment  by,  dosage,  305 
Vincent’s  angina.  See  Gingivitis,  ulcerative 
Vitreous  opacities,  kerato-iritis  with,  due  to  periodontitis,  687,  688 
Vomiting  in  dentition,  25 

of  pregnancy,  effect  of,  on  caries,  364 
Vulcanite  pegs,  wedging  of  teeth  with,  168 

Wallace,  J.  Sim,  influence  of  tongue  on  growth  of  jaws,  107 
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